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Chapter I 



Introduction 



The announcement of the value of gamma 
globulin for Lhc prophylaxis of poliomyelitis hv 
Hammon and associates (J-j.) in the fall of 
1052, led to a major cooperative undertaking 
among multiple official and voluntary agencies 
to msuro: () the availability of a 'maximum 
supply of gamma globulin by the summer of 
.10-53; (/;) an equitable and scientifically sound 
method of allocation throughout flic 'Nation; 
and (c) a program of evaluation of its eflicacv 
as actually used. 

The problems of supply and distribution were 
mot by effective teamwork among tbo Ollicc of 
Defense Mobilisation, and the Health Resources 
Advisory Committee, the. Department of De- 
fense, tbo National Research Council, the 
National .Foundation for Infantile Paralysis, 
tlm American National Red Cross, the Associa- 
lion of State and Territorial Healtb Officers, and 
tho Public Health Service. The success of this 
effort to proeure and to ration gamma globulin 
is now a matter of eommnn knowledge, throngb- 
out the Nation. 

.During the diseusKions leading to t| U! Hual 
plans for allocation and distribution of gamma 
globulin, it became acutely apparent that tlm 
to till scientific knowledge, available regarding if, 
was exceedingly limited. Dillieult problems 
confronted the several committees that were 
concerned with arriving at soundly conceived^ 
and administratively practical recommenda- 
tions. 

It was obviously desirable that a maximum 
eH'ort should he made to study and evaluate the 
whole problem of gamma globulin in polio- 
myelitis during tlm first year of its general 
national availability. Such information would 
make possible sounder administrative decisions 
in future years and promote the best UBO of this 
limited and costly substance, 

Accordingly, on April 22, JOflS, the Communi- 
cable Disease Center of the Public Health 
Service in Atlanta, Go,, was directed to coord i- 
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nato a national program and to appraise fho 
results of gamma globulin modulations during 
105;j. This Division of the Public Health 
Service, with its broad charter for conducting 
field research in the development and evaluation 
of new communicable disease control practices 
and its tradition of working i u dose cooperation 
with Stute health departments, was ideally 
Hinted to undertake such a program. This 
became a large-scale cooperative research under- 
taking. Although the program was conducted 
by the Communicable Disease Center, it was 
planned and guided by a National Advisory 
Committee of distinguished leaders in the field 
of poliomyelitis research. .Kull collaboration of 
41 States and 4 large cities indicai.es the scope 
of the program. During the summer of 10511, 
about 2U5,00() children received inoculations of 
gamma globulin in cities and communities 
where there were outbreaks of poliomyelitis. 
Most of this gamma globulin was made available 
to the Nation by the .Nationnl foundation for 
Infantile Paralysis imd the American National 
.Red Cross. 

The contribution of the profession of physical 
therapy to the program was crucial. An inten- 
sive training course in the principles of muscle 
evaluation was provided to the Communicable 
Disease Center epidemiologists by the faculty 
of the D. T, Watson School, Lectsdale, Pa. 
The American Physieal Therapy Association, 
working directly with the States, arranged 
qualified physical therapy services to all par- 
ticipating areas. Those services were made 
possible through the aid of a grant from the 
National Foundation for Infantile Paralysis. 
As a result, the records of cases collected in' this 
study have a greater accuracy, consistency, and 
validity Mian any that have been collected on 
such an extensive scale heretofore. 
^ The present report summarizes tho major 
findings of tbo study and the conclusions of the 
Advisory Committee. 



Chapter II 



Organization and Plan of the Study 



From its inception, (lie program for the 
ovnlimlion of tin; efficacy of gamma globulin in 
the prophylaxis of paralytie poliomyelitis us 
used in the 'United Slates during 1053, WHS 
visualized us an extensive group research 
project with national eoordimition hut with 
execution by State and local health departments. 
The National Advisory Committee bad been 
selected for the specific, purpose of planning and 
guiding this type of program. While the 
members of this committee served us individuals 
most of them had participated in various 
capacities during the planning for allocation of 
the nationwide distribution. Similarly, all 
were planning activities either in the field, in 
the laboratory, or in the clinic in the study of 
poliomyelitis and the drools of gamma globulin 
during the summer of 1953. 

The three State health oflicers, anil five 
State epidemiologists on the committee served 
earlier in the year as official representatives of 
the Association of State and Territorial Health 
Officers in the development of the allocation 
plans. These representative's met in Atlanta 
in March 1053 and formally recommended 
that, a national evaluation program be inau- 
gurated. ^ They offered to participate in the 
coordination of a national effort to obtain the 
maximum amount of consistent data. This 
action might well be taken as the inception of 
the program. 

The Advisory Committee, met in Atlanta on 
ivuy 28, 29, and 30, 1953. In considering its ' 
mission the committee recognized that a 
practical objective was the collection of suf- 
ficient quantitative data to determine, if 
possible, the relative advantages and dis- 
advantages of administration of gamma globul in 
to an entire age segment in an epidemic area 
and its use in household associates of cases of 
poliomyelitis. The committee considered the 
different viewpoints expressed during the, winter 
and spring of 1953 in the committees and 
agencies which devised the allocation plan for 



apportioning the supply of ga.inum globulir 
between mass use and c.oiitael, use. 

The direct scientific evidence obtained during 
the field trials of li), r >| and l!)52 (I !) suggested 
the value of mass use, til. least when admin- 
istered at a suita.ble time prior to expected ill- 
ness in specified ennun unities experiencing 
intense epidemics. It was rlenr, however, 
that the successful measurrinenl, of any mass 
cll'cct, in terms of paralytic, cases prevented or 
modified, would depend upon the degree of 
eflicac.y of gamma-globulin, the intensity of tho 
epidemic, and the time when inoculations were 
given in relation to l-he rise and fall of incidence, 
of cases. There was Home doubt whether the 
number of severe, epidemics that would occur 
in the country would utilise eu"ee(.ively more 
than a, small proportion of t.lm anticipated 
supply. Furthermore, it, wa.s problematic, 
whether the, suhseqiie.nl, course of an epidemic 
in a threatened community could be predicted 1 
with sufficient accuracy and in Hiilficient time' 
to permit the necessary community organisation 
to inoculate, the children at risk before the 
t epidemic waned. ' : 

Answers to such questions could only 1m, 
obtained from practical field experience. There-: 
fore, one of the approaches considered for the: 
evaluation program was to plan detailed! 
rt pifUmiiologic descript.ioiiK of each of the' 
epidemics in ureas where there was mass use. ' 
With regard to the alternate method of use< 
of gamma globulin, namely, contact use, no 
direct scientific evidence based on field observa- 
tions was available to support its value. .How- 
ever, because household associates have an '. 
increased risk of developing poliomyelitis, it 
seemed likely that the administration of gamma > : 
globulin to these associates would equal, if not; 
exceed, the benefits of mass use in terms of 
oases prevented or modified. The basis for : 
these estimates, however, rested strongly o 
tho assumption thai, gamma, globulin admiim 
tnrwl within 1 week of onset, would modify th 
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severity of paralysis. This conclusion was 
reported by Iliimmon and. associates (Ml), 
but (..ho evidence was based on only 12 oases in 
iiis gamma globulin-inoouhitod group, com- 
pared with Hi oases in tho gelatin-inoculated 
control group. Although Mic differences wore 
statistically significant, conclusions bused on 
such smull numbers are hazardous in a disease 
as complex us poliomyelitis. There was a groat 
need, therefore, to collect much more extensive 
data on tho possible modifying effect of gamma 
globulin. 

The committee rceogni/,od that it would ho 
very difficult to conduct rigidly controlled, 
studios in the United States during JOfiH. Tho 
committee recommended, therefore, that Uio 
effort ho ooneontratod on the collection of a 
maximum amount of well defined doseriptivo 
epidomiologio data for careful analysis and 
comparison with the wealth of past 'epidomi- 
ologio experience in this country. :it was bo- 
liovod Uiat a marked preventive effect of gamma 
globulin in tho recommended dosages whongivon 
al^tho right time, might be observed in largo 
e])id.emics, even in the absence of rigid ( , OM _ 
trols, in l.ho form of consistent and ropoated 
doviaUons from classical opidomiologie |)atl,erns 
normally observed in the age group inoculated. 
If it had a marked modifying effect, this should 
bo evident in the mildness of l,he paralysis 
among pationts coming down with poliomyelitis 
after receiving gamma globulin. While, recog- 
nising certain difficulties in this plan of investi- 
gation, l.lio committee, nevertheless, agreed thai, 
od'orls should be made to e.ollecl, the hest 
possible data and to analyxe them for valid 
conclusions. 

.Specifically, the committee recommended four 
approaches to the problem. 

1. Descriptive npidemiologic studies for each 
of the areas where mass OHO of gamma globulin 
was employed. 1 

2. A comparison of the severity of paralysis 
of patients developing the. disease immediately 
before^ mass uso with the severity of those 
acquiring the diseaso after receiving gamma 
globulin, 

;j. Study of tho Hovority of paralysis among 
.multiple-case households; namely, those, house- 
holds in which two or more cases of poliomyelitis 
wore roportod. 



4. The documental ion of administrative iis- 
poets of Ihe distribution of giimnm glolmlin. 

The program followed the general plans and 
objectives recommended by the committee. In 
-lune an outline of the, plans was sent lo aj) 
State, Jioalth oflirorH, with an invitiition that 
l-hcy join in. the national undertaking. The. 
response was immediate and gratifying. A 
total of 'II. States enthusiastically offered (o 
partieipato. Spocinl arrangemonts were, also 
made with Washington, I). U, and throe other 
large cities-- N'mv York, Chicago, and Los 
Angoles. The population in tho participating 
areas constituted ahout !)() permit of tho 
(lounljy. Thus, the program was ti-nly nationn.l 
in scope. 

A. National Gamma Globulin Kvaliiation 
(filter with heiMlquarters in Atlanta was 
organized us a speeinl task force for tho program. 
A^group of 20 Epidemic Infelligomio Service 
officoi's, H nurse epidemiologists, and R statis- 
ticians was assigned by |,| I( > Communicahlo 
Disease (Jonf.ei- for essentially full-timo dutv in 
tho, program. 

Ma.ss lno(',idal,ioii Arnas 

Tho desc.riptions of the (^pide.mics in mass 
inoculation areas consisted of collecting for each 
also, the date, of onset, date of report (when 
obtainable); the verified diagnosis, paralytic 
and nonparalytic; tho ago,, sex, and moo; and 
whether or not gamma globulin, had boon ad- 
ministered, in 1/5 mass inoculation ureas, an 
JOpidemie, Intelligence Service ollioer, a nurse 
epidemiologist, or a statistician, or a loam, 
participated, in the field investigations. Mori! 
detailed data wore obtained in some of those 
areas, .Individual opidomiologio reports of Ki 
of those epidemics are presented in appendix B. 
In the other ureas, the data were goiuu'ously 
submitted by State health officers for inclusion 
in the report. Thus, reasonably consistent 
descriptive data were obtained from each mass 
inoculation area. 

.In five of these areas (Maoon. County, 111.,; 
Stoubon and Chomung Counties, N. Y.; and 
Caldwoll and Catawba Counties, N. 0.), tho 
inddtmec of poliomyelitis after tho gamma 
globulin administration was sufficiently groat to 
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warrant assigning physical therapists for special 
studv of possible modification of paralysis. 

Multiple-Case Household Study 

The sludy of multiple-ease households con- 
stituted the inosl, ambitious aspect, of the pro- 
gram. In till participating States and cities, 
record systems for matching ease reports were 
organized either at the local or the State level to 
identify multiple-case households. As soon as 
possible after Ihe identification, field visits were 
made to the hospital, or home, to collect uni- 
form data on all cases reported from these 
households. A standard form (appendix D) 
was provided, The main purpose -of this visit 
was to verify the diagnosis and secure dates of 
onset thai, were as nceurate as possible. A 
large number of dill'erent sources of data was 
used. These varied in their completeness and 
accuracy. Special eil'ort was made, however, to 
determine the paralytic status of the patient 
during the period from 7 to 14 days after onset. 

From f>0 to 70 days after onset a muscle grad- 
ing wns performed on these cases by a physical 
therapist specially trained in a uniform method. 
A special abridged system of muscle grading was 



employed (appendix C). This system permit led 
im estimate of the extent of paralysis on the 
basis of muscle bulk involved. An index could 
bo calculated and expressed in. terms of percent 
of muscle damage. This 50- to 70-day stand- 
ardized muscle evaluation became, the, basis of 
determining severity of paralysis in Liu's study. 
Upon completion of this 50- to 70-day ex- 
amination, the records were forwarded to 1-he. 
National Evaluation Center in Allan U for 
analysis. Multiple-ease household data were 
accepted for the study if dates of ousel foil 
within the interval from approximately June I 
to October 31. Records from 830 multiple 
case households comprising 1 1,828 reported cases 
of poliomyelitis were forwarded to the National 
Gamma Globulin Evaluation Center during; the 
study. 

Administrative Aspects 

Data on the administrative aspects of gamma, 
globulin distribution were collected by statis- 
ticians and other Communicable Disease Center 
personnel assigned to the field. Observations 
were collected from ;!] States. 
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Poliomyelitis in the United States in 1953 



_ Although in .HIM fewer eases of poliomye- 
litis were reported than in. the record year Iflfi2, 
it still ranks as 1,1m third most severe polio- 
myelitis your in numbers of eases reported, 
surpassed. only by 1949 and J9f)2 (table 1). 

Traditionally, (he ineidenee, of poliomyelitis 
iti Iho United States reaches a peak, in lute 
August or early September. The epidemic 
curves for the Nation vary in different years 
from sharply peaked epidemics to broadly hawed 
ones. In JO/Ki, the largest weekly number of 
cases was reported during- the third week in 
t, but tho epidoniie luul a broad base and 
eases wore recorded during September 
in any other month. In table 2 the, 
monthly incidence of reported cases of polio- 
myelitis in shown for. the 5-year period .1.94!) to 
105.'*. During the first !i months of L95,'i, the 
monthly rates exceeded those of any of the 
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previous 4 years. Those high rates presumably 
represent a eontinnntiou of the reeord e,piderni<; 
of .1052. In April and. Miiy of 195;}, however, 
the monthly ratea also were higher than in 
previous years. .It mix felt by many opidemi- 
, ologists Unit this high ineidenee might presage 
iinotlier reeord eiiideiuio yoar, possibly even 
exeeedmg 1052. Of course, the importanee of 
inereased inul possibloovei'-reportiTigHtimulated 
by tln>. interest in gamma globulin needed eon- 
sideratiou in the interpretation of the situation. 

.Beginning in June, the epidemie eiirvo d.id. 
not rise us rapidly as in previous years so that 
the rate for Ibis month in I0fi;.l was somewhat 
lower than the. rate for 1940 and 1052. The 
whole epidemie eurve in 195,'j was more broadly 
based tuid peak ineidenee was eonsiderably 
lower tluin that in 1949 and 1952. 

AH usual, the disense wus widely disseminated. 
Tlie aceompanying map, showing tho gco- 
graphie disti-ibution of the attaek rates in lOfi.'J, 
ff^veals that no SluUi was without tho diseaHe, 
and in fiuit, in M8 States, one or morn counties 
experienced uLtnc.lv rates of (10 per 100,000 
population or higher, 1 For (sompnriHon, a map 
showing the IH<)2 rates is also shown, 

The northern part of ihe Nation appetirs to 
Jiave been moHt intenni^ly all'eetnd in IDfiH. 
'J'here are elustem of eontigiious e])idemi(; ooun- 
ties in Illinois, Minnesota., Montana, WisconBin, 
a,long I.Jie Ohio-West Virginia border, in Now 
Yorlc, and in the mountains of North Carolina, 
Tennessee, and Virginia. Throughout tho re- 
mainder of the United States the epidemic 
counties am more widely soattorod, but no 
region, escaped entirely this year. No largo 
city experienced a serious epidemic. 



^ N< i!r 72 ' Ma y 10fi3 ! 1050-fi2 No. M, Nov. 11)58; 
19fi3 No. 83, Nov. 1053. Unltnd KhUcs toUU p, m - 



Ifttlonnsof Juno I, .1953. 



1 No county data went available from Delaware and 
Novftda. 
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Evaluation of Mass Use of Gamma Globulin 



A. Prevention of Paralysis 

During I05;{, gamma globulin was given by 
mass iiHM'.nlation in 2H e.ommnnifies in the eon- 
tinc'nlal United States, A list of tbeso eoni- 
mnnifies, together with other pertinent infor- 
mation eone.erning them, is presented in table, 
3. Thirteen States are represented in (.his 
group, In nil bub two ureas, entire county 
nnils were, inc-l ml ed. .In one instance, mass 
use, was limited to n eily, iind in another, only 
portions of two adjacenl counties were selected. 

The population she in these, muss inoenliifion 
areas ranged from (>,SO() to KiO.OOO, with n. 
majority falling in the 2. r >,000 lo f>(),0()0 popn- 
lation group. The communities were, selected 



in accordance with certain criteria, pi'oimilgitkul 
by the Ofliee of .Defense Mobilisation. The, 
total number of children injected in these, areas 
Is close to 2Hfi,00(). 

As outlined, previously, the plan of evaluation 
involved the study of the epidemics in mass 
inoculation areas lo see if consistent deviations 
from classical epidemiologic pa f ferns were 
discernible. Four general types of deviation 
we.ro considered possible : 

1. The presence of miii'ked asymmetry in the, 
epidemic, curve beginning I week after mass 
inoculalion. 

2. A marked shift in the age distribution to 
older groups not receiving gamma globulin, this 
shift beginning after the mass administration. 



Table !1. Summary <>!' da In on (lamina ^Inbulin muss iiuHMilalitm urfiiH, coiit incnliil UriiU'd Stales, l'J5Il 
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Sl.()iih(!M, N. V 
Oalawba, N. (' 
MiKinii, 111 _ 
WftshiiiKl.on, Vft . - . 
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12, 000 
80, 100 


3, 170 
f>, 8-10 


AUK. 21 
Au. 20 


10 
3(1 


83 
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3. A modification in tho duration of epidemics 
based on past experience in the same or com- 
parable areas and on ihe experience, in other 
comities during 1953. 

4. Tin 1 presence of ditVerences in the paralytic 
iittiU'k rates among children in the eligible age 
group affording to whether or not gamma 
globulin had "boon given. 

The epidemics in Llio 23 mass inoculation 
ureas were examined for these, types of deviation. 

Asymmetry in Epidemic Curves 

Epidemic wives for each area, are presented 

in' figures l-23. s They are arranged in the 

order of dates of mass inoculation. Two 

figures, A and B, are shown for each epidemic. 

Tho "A" figures present attack rates foi total 

rases by date of report, and the paralytic and 

nonparalytic. cases separately by date of onset, 

For the' purpose of comparing the relative! 

severity of epidemics, all the "A" figures have 

been charted to the same scale. 

The "B" figures for each epidemic, show the 
number of toTfll cases and the. paralytic cases 
in the age group eligible for mass inoculation 
and the 'total cases in the older age groups. 



J Data for tlitse i-hurt* wera obtained us fallows: 
Information was collect.^ by the Slate- health depart- 
ment, with th- aid of a team from Hie Comiimim-ahU; 
Disuse Ccnier, in the euiHitir* of Montgomery, 
\la Caldwell, Catawba, and Avery, N. C.; Washing- 
ton uiul Smyth. Va.; Carter, Tntm.; parts of Mt-U-an 
mid navies*, Ky.; Rnmlnlph, Mn.; Steams, Hentoii, 
anil Meeker, Minn.; Monroe, Fla.: ami in the i-iUw 
of Bristol, Va. and Tonn. Information was supplied 
hv Stato health riepurtincntH for the following counties: 
ChprmiiiK and Slenhen, N. V.; Mat-on, WootJford, anil 
Shelby, 111.; Marqucttc, Mich.; Park and Glister, 
.Mont.; and Polk, Wis. 

Paralytic status was determined by a physical thera- 
pist MMo 70 days after onset of poliomyelitis in tho 
Comities of MontKomery, Ala., Ciildwell and Catawba 
X. C., Chcmuiig and Bteiiben, X. V., and Macon, Til. 
In tho Counties of Washing on and Smyth, Va., Carter, 
Tenn., parts of MuLcan and Davicss. Ky., Avery, 
X C., and lUndoiph, Mo., and in the dlies of Bristol, 
Va. and Teim., paralytic status was Ijased on hospital 
rctiortlrt and examinations made thirliiR early conva- 
lescence by physicians trained in muscle evaluation. 
In Stearns^ Benton, and Meeker Counties, Minn., and 
m Monroe County, Fla., paralytic .status was based on 
hospital records and on physical therapists' exami- 
nations made during early convalescence. 



1(1 



The paralytic eases occurring after receiving 
gamma globulin are shown by asterisks in (In- 
appropriate figure. 

According to the data of Hammon and as- 
sociates, the preventive efl'eet of gamma globu- 
lin begins about L week after its administnstioii 
and persists al a significant, level until about 
the fifth week, Since large-scale poliomyelitis 
epidemics tend to occur in symmetrical form 
mass inoculations, if administered at or befon 
the peaks of epidemics, might be expected n 
produce consistent and observable drops in tin 
epidemic curve beginning about 1 week later 
An asymmetry in the epidemic curve migb 
become apparent, which should be most timrkei 
in the epidemic curve limited to tin- inoi-nlatei 

age group. 

The recognition of sm-h asymmetry i- pos 
lulaied on the assumptions {(/) thai the gamin 
globulin available in 105:* was eii'eefive, (It) lh;i 
Hie mass administration was given al ur hefoi 
the peak of the epidemics, and (<) llnil ll 
epidemics were of sufficiently large-scale. I 
however, muss inoculations were given usii 
less potent gamma globulin, or when the ep 
demies were already rapidly diminishing, or 
small-scale epidemics, then il would be diflicul 
if not impossible, to detect any effect attn 
nlable to gamma globulin. 

In onler lo examine critically the epideir 
e.uives in the mass inoculation ureas, il. w 
obviously necessary to limit the Einalysis on 
to those areas where gamma globulin had be 
administered prior to the end of the oulluvti 
and where, therefore, some observable eli'i 
might be expected. It was decided arbitral' 
to examine only the epidemic, curves from t 
communities \vhcre at least (> eases occurred 
t.he older, uninjectcd age group during I 
period beginning 1 week after the date of m 
inoculation, and where al least 12 enses 1: 
occurred during Hie period prior to mass use 
the younger age group that was to rece 
gamma globulin. 

Using these criteria, 13 of the 23 epideir 
were excluded, leaving 10 epidemics suitable 
study of asymmetry. Tho epidemic, curves 
the 'age group receiving inoculations w 
examined and compared with similar .cur 
from other epidemic counties where, no ir 
inoculations had been given. A wide vari 
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Table 4, A K fi shift during pollomyolIHa epidemics In IHUSH Inoculation nrutiH 
I. Before and after mass inoculation 



County and Stale by population sixu 
50,000 or morn: 


Tolal 
population 

139,000 
99, 000 
92, 000 
87, 000 
70, 700 
(i 1,800 

'17, 700 
'13, 350 
'12, 400 
37, - r >00 
33, 100 
30, 100 
30, 000 

25, 001 
2-1, 4(X 
23, 001 
2I,30( 
19,001 
1 5, 001 
12, (10( 
12,001 
J 3, 36( 
fl, 801 


X nmbcr of wises 


'Percent, of i-ascw 
under 10 


]l(ifol'(! 

jnodiil 
0-9 

70 
18 
28 
32 
90 
-Id 

24 

79 
21 
20 
2'1 
27 
15 

18 
!(> 

18 
!) 

12 
18 
10 
12 
7 
8 


matw 
itioti 

10 + 

9 
12 
13 

24 
10 

5 

:i3 

3 

9 
2 
II 
17 

7 
5 
(\ 
12 

7 
f 
7 
1 

r 


After 
imx'.ul 

0-1) 

lii 
21 
2(i 
17 
13 
Ifi 

19 
32 
1 
9 
11 
5 
4 
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I 

2 
3 
2 
1 
1 


miss 
ition 

10 + 

14 
24 
40 
9 
' 8 
22 

20 
18 

13 
13 

17 







<) 
1 
'; 
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Lin fore, 
maws 
mmilation 

8!) 
1(0 
(18 
78 
79 
82 

83 
8(1 
88 
(10 

92 
71 
47 

72 
7(i 
75 
43 
03 
(IS 
50 
10( 
58 
81 


Aftur 

lllftHS 

mutilation 

B3 

47 
30 
Ofi 
(52 
41. 

49 
(14 
100 
41 
40 
100 
19 


Maoun, III- % 




Steams, Minn. 2 .... ~ - 
Calawba, N. 

25,000 -50,01)0: 




Oarltsr, ' Pomi 


Bristol City, Vfi., and Iwnn 




25,000 or lows: 
1'ollc, Wis.' J - - 




100 

ioo 

100 

25 
117 
(17 
100 


Randolph, Mo. 3 
Wooflford Til. 3 










Avery N. O -- 


PartH of Mtd.ean and Davitws, Ky.*_ 



April 



MO..IBUMW Counties whro .lain .m* ron.|,ll.. 

am 0-14 and .15+ years be.ausn K am.na globulin wan adnmHst.re.i ttirougl. H K 14 y- 
groups ai-(j 0-15 and K1 + . 



of iw.vnuiKitrictil cpuloiuic, C.UI-VOH was found, 
1m L lim comparison will) Mio ourves in cpwlfniiti 
jiroivH wlioro no gamma globulin Imd btwn om- 
ploycd'j'twuiilod no (?ouistont diffenMices. 

In four of Lhc muss inoculation arons (Mac-on, 
111., Oiildwoll, N. C., OuUwlm, N. 0., and 
Montgomery Ala. Conn tics), tbo upidomle 
(uirvo doc.linod morn steeply nflw* Iho peak had 
been roHohud than it rose initially before the 
peak. This romiltwl in an asymmetrical ourvo 
skewed to the loft which might, perhaps, bo 
mtcrprelod us indicative of a gamma globulin 
eltoct. This same type, of epidemic, curve, 
however, was observed in areas whore no gamma 
globulin bad boon given. 

In addition, in only one of these four areas,* 
nainely, Macon County, had gamma globulin 



IHMMI administered prior to the peak of the 
epidemic in ibe injerled age group. In the 
other three counties, mass inoculations were 
given 1 week after the peak incidence Imd 
been reached. In Montgomery County, Ala., 
the abrupt decline in the number of cases of 
poliomyelitis preceded the date of gamma 
globulin administration by 1 weuk; only 2 
cases occurred in the week in wliic-h llw mass 
inoculations were given, while in the previous 
week LO persons had become ill. 

Since the epidemic curves appeared to vary 
greatly in form and symmetry, it was con- 
cluded that the observed asymmetries could. 
nob be attributed with assurance to gamma 
globulin efVects nnd thus could not be utilized 
as measures of the preventive action of gammn 
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g'lohnlin in poliomyelitis, at least for the (, |,| ln |m)hl( , m ()f s( ., 
breaks studied in l!)5;i. , [ ' lu " M ' m 01 h 'M 



Shift, in Ae 



If pmmiH. globulin Ims a .preventive, effect 
f'lu'n the administration of this snbstnnee to'a, 
selected young g K roup might be expected 
l<<> produce, a decrease in |,| l( ' incidence of the, 
disease in (.hut, group compiled (,o U, ( , r ,,st 
r t-l l - Population. This might be manifested 
by ii slnlt in age distribution of cases toward 
l.li(! older age group, beginning about, I week 
nftor tlio date, of mass inoculation, since at 
I'"!.!- time, Ibe nunihor of discs in |,| 10 Kmup 

iwtMvmg siininui globulin should be, diininisbiix.- 
rapidly. 

Tlio ago disli-ibuLion before, 
inoculation is shown 
ion ai-oa in (.ahle 4. 

in aJjouf, fiO pemMil. of l.h 
such fma^ shift, (.ook plarc. 

In a(.t(MnpLinj? (o Ji, 1( l a, method of evahmthi 
Hie a K o shift and compMi'in^ it l.o past, oxpmcnr 



tinrl 
for 



a,fl.er com- 
,>.<.!, niilss 
lll | >( , H(1( , n 



nf pni.i,,,,^ j,,- 
. wo nppronrhes wr.v, 

Uui| ' lll( > l '' 1 l <'l'"s,'n and sii,,. ( M> t irl, on,- has its own 
Hdvanl,a.Kes , lll( | disadva.nl.a^-s, both m-r pre- 

*"'^l. I l,o hrstn,,(,|HH| Consisted of dividi,,,- 
^luralion of .,-!, opidnuin of ,, ,.| U111 
'H ",1,0 ;i p (T iods of appro.xinuU.Hv (>c|uul 
';K'-1> '! tlim .a,| ( ,,la,ti, U .- th, ,^-e ,'listnb,,. 
l'i"i, H sqmmtH.v foi- ,.,,!. prriod. These, data 
shown ,(. 1,1, fi. l(,nurb.s,,M that tho 
numb(ll> " ' <''^ in l-hr. lirsl, and la.nl, periods 
were nsi.ally small, a,nd m nrd,r to allow for,, 

"ion-, even dislribntion, rad, of thesr opi,[, m i-s 
wim also divided into three Croups of patients 
"I _ iippmximatoly equal sixe, and |,],e a, K e dis- 
fribuf.ion npiin ealeuhited (table (i). Tables 
7-12 sbou- Hiniilnr data Tor other epidemics in 
in. r >,j, where no mass inoe.nla.l.iotis were {liven 
for epidemics in the mnss ,,se areas in pn-vioiis 
yeais, mid tor epidemics in pust v.-nrs in various 
"reas l-liroii^lioiil. |,be Unilcd StaleK. This in- 
''"''"niion is M ra|hieaII.v pres.MiI.ed in. figures :M 
'd 25; the fii-rtl shows tin- a^e, shifts demon- 
slrated l.y dividing the epidemic into tl irds bv 



Table 5. AH shil'l during poliumydilJK opli 
II. I'.imloinic divided inlo ;i periods 



leime.s in mass intH'itliilioii iircii.s (iyf>;f) i 
orappi'fixiimMcl.v eqiutl h-nallm 



50,000 or mom: 
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Washington, Va 
Bristol City, Va. and Ti-iiii 
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Monroe, Fla. 2 _ .-'.'_[ ".!'.'" 

25,000 or less: 
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IS 


2S 
2 


17 

;t 


S7 
0(( 
7il 


SI 
, r )() 


(12 
10 


1'lnd of fir*); period 




















Middle of second period 
Beginning of second period" 
Aliddle of .second period 
'<nd of SOL-OIK! period 
"ORinniiiff of tiiird period...^.... 


1 1 
IS 
U 

to 


, r i 

1 
I! 

7 


l,'i 
81) 
S 
21 
17 
10 


\t 

1!) 
1) 

(i 

8 
10 


11 


u 

17 


(i!) 
03 

W) 
77 


-17 

-17 
7S 
OK 
M} 


57 
<>l 
(>0 

100 


Beginning of third period... 


7 


2 


3 


\ 


3 





7 


88 


2, 1 ) 







12 
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Tal.l, fi. Age shift during p.,lio m ycli.i C ,,| f | cmic 



B in mas, ino.uuuion arais 



- ...... . ' |Ma " nit <In l(1(!(l " ll ' "'P f eases ol' approxhmuely , rilll i H j w , 


cases 


Third 
period 

3i) 
42 

r>5 

(10 
40 

88 

38 
73 
17 


County and State; by pop- 
ulation Hi/n 


Time of mass inoculation in 
relation to Kpecific group 


1st 
IH) 

33 
12 
20 
10 
-12 
21 

17 
83 
15 
IS 
10 
5 

7 


iVumber of cases 


roup 
HH- 


Per 

Kirst 
perioi 


cent of 
under 

He co IK 
perior 


41'OU] 

-1 
10 
S 
3 
fi 

-1 

7 
U 
1 

10 
2 


2r!g 
0-1) 


roup 
10- 1 


3d j. 

(M) 


50,000 or more; 
Montgomery, Alti_. 


Beginning of third group 
Middle of second group.. 
Beginning of second group 
MK! of .second group 
Beginning of third group 
Beginning of .second group 

Beginning of .second group 
Beginning of second group 
Beginning of .second group.. 
Beginning of second group 


17 
10 
17 
33 
20 

15 
-18 
S 
12 
11 
tl 

3 


3 
S 
14 
2 
10 
(i 

II 
S 

!) 
5 


17 

.11 

iii 

27 
20 

S 
31 

5 
1 1 
3 

3 


Ifl 
17 
31 
13 
18 
2L 

17 

8 
I 
15 




Sil 
55 
71 
8-1 

Si) 
81 

81 
83 
03 
05 
77 
83 

7S 


08 
58 
80 
77 
77 

58 
SSI 
50 
07 
78 
55 

38 


Macon, 111 


Hteubiui, N. Y_ - 
Ohemung, N. Y 


Stearns, Minn.-, 
Catawba, N. O . . "'; 

25,000-50,000: 
Manpiette, Miclu. 
Caldwell, \. O___ 
Washington, Va-. 


Bristol City, Va. and Tenn 
Smyth, Va 


Monroe, .Ma. 3 

25,000 or less; 
Custm-, Mont.- 1 -., 


Mnd of second group 
Beginning of third group 


1 Tlll'liulnu /.,!,. 'T 









" Age KrnupH^njTK^ , lob|| , in mi(4 



1'olk, Montgomery, and 



, raimna Klobl||in was |H , 1|lIll|}t|((mI 



Couul.y and State by 
population K!HO 


Total 
populalioi 

01,000 

(i 1,300 
58, 700 

10, 000 
'15,200 
H 300 
3-1,700 
3-J, 500 

23, 200 
2 i, 000 
21, 300 
18, 300 
14, 200 


Number of cases 






Percent, of cases under 10 
yon i-H 


Kir.-il. period 


Second perioi 


Third pnrioi 


First 
period 


Second 
period 

52 
-1-1 
13 

81 

82 
38 
75 
51) 

80 

80 
85 

04 
68 


Third 

period 

13 

83 
-14 

77 
02 
'10 
58 
08 

SO 
07 

50 
80 
22 


0-1) 

12 

12 
'1 

II 

11 
() 
(i 
II 


5 
8 
7 
4 


I0-|- 


0-1) 


10 f 


0--0 


KM- 


fiD.OOOop more; 
Ht. (Jltvir, Mioh._ 
Miami, Ohio...... 


1 

13 
7 

3 

2 
1 
1 
2 


5 

(1 

o 
i 


17 
7 
3 

17 
18 
3 
12 
10 

(I 
S 

:n 
7 
7 


1(1 



1 

4 
I 
ft 
I 
7 

1 
2 
2 
-1 

5 

ril t an 


12 
5 
1 

10 
13 
1 
7 
fi 

-1 
1 
2 
fi 
2 


Hi 

i. 

5 

3 

8 
(1 
5 
3 

1 
2 
2 

1 
7 


1)2 

'18 
3(t 

7!) 
85 
DO 
8<i 
85 

CO 
SO 

57 
54 
80 


Wayim, Ohio . 


2^,000-50,000; 
Dakota, Minn. 5 


Wilkra, N. CJ.___ 
ITaniioek, Ohio 
Uarroii, AVis. 8 
AVaHhington, Minn.-' _ 

LOHH than 25,000; 
Meigs, Ohio 

Aho, N. o _.; 

7>ofilas, Minn. 2 .. ' 


Watiiufta, N. 0__ 


flohuylor, N. Y._ 





' Tncludos only outbreaks of more than 25 oases between An 
a Ann arouns n.rn 0-1.1. n../-l ir,_L ,. * ":V. IJI ~ 1 '" <'< l } ^P 


(I October 31. 








inoculation 



Globulin in U, o Prophylaxis of Poliomyelitis 



ases, wjule (he other shows age drifts demon, the same Unntf ami nru easier to visualize tlm 

h.v dividing the epidemics info Munis the more derailed ( | ntll . (m-sented in the, table; 

IIU<1 ' The mass inoculation amis in IO/M slunvo 

io two figures Joi-o(i(;hai-ftBho\vraswil:i.i]Iy frequent sliifts Inward an older a^e group ; ' 

Tahle fl. A ff c HliifL during poliomyelitis cpi t |niIcH in nmi not r W iv!n man* hio..,.lni!,, (]%S) i 
II. Epidemic divide! Inlo gmups fi:uHfs of iippi-oxhniildy i-iiiml .si 



County and Slate by popn- 
lal.ioti six(> 


Tola] pop 
illation 


First 


Number of CIIKOH 


JWmi 


of liases 
yiiiu-H 

H(K!Olnl 

group 


nmtor 10 

Third 

Kronj) 


Ki'onp 


.Si.'coml tfroup 


Third group 


1i'irnl, 
group 

70 
47 

30 

79 
88 
00 
79 
85 

51) 
' 55 
(IH 
55 
78 


0-9 


10-1- 


0--9 


HH- 


0-1) 

<) 
9 
3 

Hi 
15 
4 
fl 
5 

7 
4 
<) 
7 
'2 


10-1- 

14 
4 

5 

3 

8 

3 
3 

2 
3 
4 
2 

7 


SO, 000 or more: 
Hi,. Glair, Mich 
Miami, Ohio.. 


01,01)0 
fij, 300 
58, 700 

49, 000 
'15, 000 
44, 300 
34, 700 
34, 500 

23, 200 
21,900 
21,300 
18, 300 
14,200 


19 
8 
3 

11 
14 
9 
M 
11 

5 
ft 
5 
fl 
7 


S 
9 
7 

8 
2 

1 
3 

2 

4 

3 
;i 
2 


in 

7 

f> 

II 
13 
3 
8 
10 

7 
7 
7 
7 
4 


II 
10 
4 

4 
4 
5 
4 
7 

2 
1 
3 

4 
4 


fi-l 
41 
fid 

73 
7li 
38 
(17 
59 

78 
88 
70 
(>4 
50 


HI 

0! 
3J 

8-1 
J3 

4(1 

(i? 

(13 

78 
fi7 
(1!) 
7fi 

2a 


Wavnc.', Ohio 


2,5,000-50,000: 
Dakota, Minn,- 1 
AViJkcfi, N. C__._ 
Hancock, Ohio 


Harron, Wis.? 


Washington, Minn. 2 


Less than 25,000: 
MeigH, Ohio. 


Asho, N. C 


Douglas, Minn. 2 


Watanga, N, C. 


Sehuvler, N. Y 





sw inoculation areas. 

Table 9. A*, shift, duriog ^ m ouih^Iu, of poliomyolin. in n.ans ,,. H1 , 11M (m ,,_ 52) 
^^ '" Vi ' le<1 lnl " ^ ''"""" of """* '"' "PPrnxImiHoIy c,,unl ni.o 



Comity and Stale by 
P0])iilalion Hino 



50,000 or more: 
Montgomery, Ala 
Macon, III... 

Stoiiben, N. Y 

Chcimmg, N. Y,_ 
Stearns, Mimi.L 
Catnwba, N. 0... 

25,000-50,000: 
Caldwell, N. C_._. 



1 Ago groups are 0-14 and 154-. 









NlimblT Of {)11H(!K 


i 


Year 


Tol.al 
populatio 
(1050) 


Hale pi 
100,000 
popula- 


J-'irel. 


Hwond 


Third 








tion 






M'"ip 


l''ii> 


_. 






0-! 


,, 


0-0 


10-1 


()--)) 


10 | 




1049 
1952 
1944 
1944 
1 062 
1948 


.139, 000 
90, 000 
92, 000 
87, 000 
70, 700 
01, 800 


39 

305 
2fill 
7K 
157 


If! 
54 

r>a 


3 -I 


9 

32 

15 


14 
12 
40 
39 
7 
20 


10 
53 

40 

O 
IJ 


14 
10 
28 
22 
(1 
17 


,!! 

10 

i 


(1 

f ** 
([' 

3> 
8! 


1948 


43, 350 
.. 


74 


CJ 


fi 


7 


' 


7 


1 


(12 



I'ernenl. of CILHOH 
imdnr 10 years 



(17 
55 
13 
4(1 
47 
74 



Third 
group 



1)3 
(13 
38 

39 
38 
81 



88 



14 
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10. Age .hin. during previous 



s O f pl ,, i(mi> , (ili s in mttm immilulimi i 



U - K I )irf <vlclecl itilo 3 periods of a,,,,mxlmulcly M ,,, tt l 



County niirl BUil. (S by popu- 



lation si?,o 



Macon, 



SU'uben, TN T . Y.__I "!_"." 

Ohcmninft', N. Y 

HtcaniH. Minn i 



nix, iMinn.i 
Catawba, N. O 

25,000-50,000; 

Caldwell, N. 



Your 



19-10 

I 052 
MM 4 
MM -I 
I 952 
19-18 



10-18 



K groups, art! 0-14 arid lf> + . 



Total 
popula- 
tion (1950 


Hale put 
100,000 
popu- 
lation 


Number of cases 


IVreenl of (;a*c:s 
under 10 yours 


Viral 
period 


Second 
period 


Thin! 
period 


FirsI, 
porioi 


Wi.'com 
perior 


Tliird 

pm'iotl 


0-0 


10 + 


0-9 


10 + 


0-0 


10 + 


139,000 
9!), 000 
H2, 000 
87, 000 
70, 700 
111,800 

'13, HfiO 


39 
(f'l 
30r> 
259 
78 
lf>7 

7-1 


7 
10 

f)'l 

52 

l-l 

2'l 




3 

r, 
no 

32 

10 
3 

2 


Mi 
18 
Hi 
51 
10 
-l-l 

8 


7 
(1 
58 
59 
8 
8 

5 


17 
10 
22 
10 

7 
i) 

8 


-I 
(i 
'II 
21 

9 

3 


70 
(17 

17 
(12 

58 
8!) 

75 


70 
5(i 
44 
1(1 

fid 

sr> 

02 


1 
(Hi 
Sfi 

32 
f)-l 
fiO 

73 



TJI 11. A HhifiH during P alio m yoIlii H ou.hrcnks i 



n various am,H tn P vI H yc , H (1950-52) 



' ' ''nili.lj' 1,1111111 HI'/.C! 


Counl.y and State hv 
poj)iilatio)i Hijio 

Lftmo population (100,000+) 
Now York O'ity, N. Y 
llalUnion!, Md 


1 052 
Ml 50 
11151 
1 052 
1 952 
lOfll 
1 052 
1 950 
1 05 1 
1 952 

1 950 ' 
1052 
1951 
1 952 
1 052 
1950 
1 952 
1050 
1 052 
1.952 

1052 
1052 
.1 952 


Popu- 
lation 

7, 000, 00( 
950, 001 
545, 801 
545, 800 
540, 000 
540, 000 
504,300 
275, 000 
222, 300 
152,400 

.135,000 
111,000 
111,000 
100, 100 
105,400 
85, 300 
85, 000 
75, 700 
75, 700 
00, 700 

41, 700 
40, 300 
39, 000 


Al.l.ae 
ral.o pi 
100,00 
popu- 
lation 


N 

l''ii-,st 
group 


umber of cuwos 


Poivont of tiastw 
under 10 yoai'M 


Kroup 


Thin! 

Ul'Ollp 


Firs 

- pei'io 


Heooi 
perint 

57 
0-1 
(ii) 
54 

24 

40 
47 
71 

58 

43 
Sit 
3fi 
42 
54 
45 
48 
25 
30 
7fi 

21 

4L 
41 


Third 
pnriod 

57 
07 
30 
50 
57 
38 
40 
42 
(14 
42 

311 
33 

00 
03 
03 
11 

45 
40 

59 
04 

07 
39 
63 


0- 


10 


0- 


10 


0- 


10" 


H 
32 

i 

* 

2V 
20 
18 
18 
108 
3D 

134 
35 
32 
100 
115 
35 
147 
34 
74 
82 

130 

887 
303 


131 

72 
9 
8 
28 
17 
10 
(> 
40 
10 

23 


23 
33 

27 

b 



7 
7 
2 


12! 
2t 

2.': 
17 
18 
12 
33 

44 


10 
13 
7 
Hi 
5 
9 




21 
4 


151 
7< 
II 
7 
20 
8 
12 
9 
54 
11 

28 
10 

1(1 

21 


13 

29 



122 
40 

2( 
18 
10 
22 

(j 

37 
7 
9 
22 

22 

23 


14 
4 

.5 
11 

27 


H7 

(18 

r 

si: 

15 
13 
5 

10 

19 


22 

J7 

17. 

10 
'1 

Q 

5 



109 
33 
i 
1 

23 

25 
15 

30 

14 

30 
4 

4 
13 
10 
8 
21 

7 
8 

4 
23 

7 


50 

7S 
47 
02 
55 
50 
47 
33 
58 
50 

34 
44 

50 
59 
72 
30 
03 
38 
53 
03 

74: 

fifl 

111 


Now ITiivtm, (Jonii 
Now flavon, Conn 


Hartford, (lonn 


Hartford, Oonti.. 


Fail-Hold, Conn.... 


Pioi-cis, Wash 


Hodjtwiiilc, Kam_ 


"Wimiobagn, Til. 


Moclnral.i! population (50,000- 

150,000); 
Yakiina, Wash 
Snohoinish, Wasli t 
KnohomiHh, Wash 


ChamnaiKii, I'lL _ _ 

Clark. Wash 
Vcnmllion, IIL . 


KUsap, Wawh 
Kitsap, Wash- 
Whakom, Wash 


Small population (!UHH than 
50,000) : 
Umatilla, Oro_ 
Coles, 111... 


Oholan, Wash 





Gumnin Globulin in (l, c Prophylnxia of I'oHn.nyclilis 



15 



Table 11. Aye shifts during poliomyelitis outbreaks in visions iireus in previous years (iy.50-52) Coiilimied 
I. hpitluinic divided into S groups of ense.s of iipproximalely wnuil H'IV.I; Continued 



County and Stale by 
population size 


Year 


1'opu- 
lulion 


A Hack 
nil(> per 
100,000 
popu- 
lation 


\mnbor of ca.sos 


IVrcrnt of nasc.s 
under 10 years 


First 
group 


Seetmd 
group 


group 


Kii-n|. 
period 


Keeond 
period 


Third 

pel'ioi 


0-9 

4 
9 
54 


r> 


10-1- 


0-9 


10 | 


0-i) 


1 ()[- 


Kmall population (less than 
50,000 Continued 
Okanogun, Wash. . 


1 052 
1952 
1 !)50 
1 952 
1952 


2!), 100 
23, 200 
23, 000 
1!), 000 
10, HOI) 


124 
224. 
711(1 
184 
8 1 5 


7 
9 

! 


i) 
<ir> 
(i 


!) 
(i 
27 
5 
H 


2 
11 
2(1 
9 
(i 


9 
S 

2 
7 


3(1 
fiO 

70 
09 

r>(i 


;ui 

(10 

tw 
r>r> 

33 


IH 
f>H 
7( 
82 
4( 


Malhenr, OI-OK 


U'yllK!, Vn.._ 


M(;eker, .Minn 


Douglas, Wash 


_.... __ . 



Table 12. ABC Hliifia during i.oliomyelilis oulbreahs in vnrloiiH ui-cnx in previous yi-iu-H (1950-52) 
_ IL KpMcmlc divided into .'{ periods f approximately equal lentil) 



County and State 


Yoar 


Popu- 
lation 


At La ok 
rate poi 
100,000 
popu- 
lation 


Xinnhnr of (msc.s 


l. ] (!l'(!(!llt Of (!|lS(!rt 

under 10 yours 


I 
PI 

0-f 


Irsl, 
rind 

10- 


So 
IH 

0-1 


iOllfl 

riod 
10- 


T 

1>< 

0-( 


iml 
riod 

10-1 


I'irst 
ptmo( 


Kiieoii 
1 pcrio 


1 Third 
period 


Largo population (100,000-l-V 
Now York Citv, N. V 


1952 
1950 
1 95 1 
1 952 
1952 
1951 
1952 
1 950 
1951 
1952 

] 950 
11)52 
1951 
1952 
.1 952 
1950 
1952 
1 950 
1952 
1952 

1952 
1952 
1952 
1952 
1952 
1950 
1952 
1950 

-i -, 


7, 000, 000 
950, 000 
545, 80( 
545, 801 
540, ()()( 
540, 00( 
504, 30( 
275, 90( 
222, 301 
152, 40( 

135,000 
JJ 1,000 
HI, 000 
I0(i, 100 
105,400 
85, 300 
85, 000 
75, 700 
75, 700 
00, 700 

41,700 
40, 300 
39, 000 
29, 100 
23, 200 
23, 009 
[9, 000 
10, 800 


10 
32 
9 
8 
2< 
2( 
IH 
IH 
10S 
39 

135 

35 
32 

ion 

115 
35 
147 
34 
74 
82 

130 
387 
303 
124 
224 
700 
184 
030 




20 

, 

aii 

12 

H 

r 

4 
14 

7 

4 
H 

7 
2 
5 
2 
9 
9 

20 
II 
22 
4 

54 
7 
5 


7 
5 
S 

i; 
1 

IS 
7 

f 

H 

25 

I 

11 
2 
(i 
8 
5 

5 

9 
5 
H 
7 
3 
23 
1 
3 


173 
129 
17 
8 
4( 
18 
12 
S 
Ji- 
ll 

41 
9 
9 
28 
42 
5 
29 
4 
II 
19 

5 
14 
22 
4 
4 
51 
8 
4 


1 59 
55 
8 
S 
42 
42 
18 
13 
'HI 
14 

45 
II 
10 
27 
20 
7 
13 
7 
20 
5 

1(1 
57 
'10 

7 
27 
8 



258 
0( 
3 
II 
15 
10 
13 
7 

m> 

(i 

22 

I 

22 

1 
"!! 



: 

in 

in 

3 

19 
20 
9 

(1 


194 
3,' 

r 

n 

15 
15 
15 
9 
34 

41 

13 

17 

u 

39 

O 


23 
14 

J3 
H 
2 
7 


4( 
S( 
US 

H; 

04 
52 
47 
42 
44 
58 

22 

00 
44 

50 
78 

an 

3H 
20 

no 

04 

111) 

(i!) 
01 
3(1 
1(7 
70 
8H 
113 


52 
70 
(IH 
50 
52 
30 
40 
38 
05 
44 

48 
Ifi 
47 
51 
(12 
42 
00 
3(1 
35 
79 

24 

44 
-12 
31 
3(1 
(15 
50 
31 


57 
05 
27 
.50 
50 
40 
4(1 
44 
00 
55 

35 
50 
50 
(13 
III 
20 
43 
38 
(10 
53 

100 
41 
fill 
25 

50 
71 

H2 
Hi 


Baltimore, Md 


Now HavtiH, Coiinl, 


New Haven, Conn_ 


Martford, Conn 
Hartford, Conn """" 
Faii'fiold, Conn 


Pierce, lVash__ 


SedRwick, Kaus 


Winnobaffo, IIL 


ATocleratc population (50,000- 
150,000); 
Yakinia, AV r aslu 


. SnohomiHli, Wash 


Snohomish, Wash 


Champaign, 111 


Shawnc'O, Kans 


Clark, Wash. 


Vcnnillion, 111 
Kitsap, Wash 


Kitsap, Wash 


.Whatcomb, Wash 


Small population (less than 
50,000): 
Umatilla, Oreg. 


Colas, 111., 


Chelan, Wash 


Okanogan, Wash 


, Malheur, Oroa 


Wytlio, Va 


Meeker, Minn 


Douglas, Wash__ 


. _ 
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few counties, however, shifted toward a youn^r 
ago group or remained unchanged. The charts 
ol previous epidemics in mass inoculation areas 
and of other epidemics in. 1953 indicate, how- 
ever, that shifts in age, distribution toward/an 
older ago occurred fairly commonly. This fact 
together with the questionable validity of com- 
paring trends evident this year in mass inocu- 
lation areas with those occurring in other epi- 
<lomie areas in this and previous years, made, 
l'"s approach unsuitable; and, therefore, no 
dehnite conclusions could be. drawn. 

Modification of Duration of Epidemic 

Table ,l;j shows the duration of epidemics in 

!" 10 to 00 percentile range in those mass 

inoculation areas where more limit 25 cases 

occurred for both the age group receiving 

Kjininia globulin and for the gcnen.l population^ 

1 ho duration of the outbreaks in the age groups 

receiving gamma globulin ranged from (i to 1,'} 

weeks. Tables 14 and If, show the duration of 

prov.ious outbreaks in mass .inoculation areas 

tmd in areas in which epidemics occurred during 

Table 13. Duration of poliomyclilis (!| m]<! 
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M)fi3, but in which no mass inoculations 
givnn. It is apparent from these data that the, 
duration of epidemics in these latter communi- 
ties did not dillev consistently from those found 
in mass modulation aivas. This fact is also 
shown graphically in figure 20. Here the dura- 
tion of epidemics iu mass inoculation and other 
areas is compare,] to the attack rate, iind popula- 
tion HI. .H can he, seen thai the attack rales in 
mass inoculation areas were generally higher 
I'lmn those in other areas, ami j.hat, within the 
Ii''l,al,ions of fclm data, the durations of the out- 
breaks varied widely, with no apparent religion 
to attack rate, population size, or whether or 
not mass inoculations had been given. 

Comparison o:f .Paralylic Attack Katos 

Since it was not possible to achieve positive 
conclusions from consideration of the three 
foregoing methods of analysis, another approiich 
was explored. Consideration was given to the 
possibility of comparing the parnlytic rat.es 
before, during., and after the significant protec- 
tion period described by Hammon and SH o- 
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Table II. Duration of previous epidemic In mass inoeulU<m amis ' (1911-52) 
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Table 15. Duration of poliomyelitis epidemics in areas not receiving mass inoculation (l%It) ' 
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Modification of Severity of 
Paralysis 
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ol gamma globulin on the severity of paralysis 
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Table HI. Distribution of muscle scores in five mass inoculation aroiiH ' uinonfj elites ofpoliomyeliliH with onsets 
during specific periods* before and after NUIHH inoculation 
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Table 19. DtalribiUlon of pnralytte and nonpara lytic cnnen in five n.ass inoculation areas' with onnetn dur 
ing specific periods before and after IHIWH Inoenlalion 



Status of paralysis 
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A total of 110 patients was included in this 
aspect of tho study (table 16). These can bo 
separated into those who did not receive gamma 
globulin (group 1, 02 eases) and those receiving 
it (group 2, 48 eases). Within group 1, 43 
patients had onsets prior to the mass inocula- 
tion program and 19 came down at the time of, 
or following, the program. Within group 2, 32 
patients received gamma globulin within 1 week 
of onset, and 10 patients received it from 8 to 
HI days prior to onset;. 

Tlio age distribution of these patients is 
shown in table 17. Tho 'eases occurring before 
mass inoculations wore predominantly under fi 
.years of age, whereas after the program, a 
moderate shift of incidence to the 5- to U-yoar 
group seemed to occur. Thus, tho progressive 
shift in age composition of cases during an 
epidemic, shown previously for the group over 
10 years of age, also appeared to operate within 
the under 1 0-yoar-age group j n these, counties. 
A Chi-squaro test, however, failed, to show a 
significant difference in the age distribution of 
children before and after mass inoculation 
(P=0.13). 

The severity of paralysis of the cases in these 
groups is presented in table IS. The distribu- 
tions of muscle scores are roughly similar. 
Most of the cases were mild, approximately 
half of the cases having not more than 8.0 
percent muscle involvement. Three simple 
measures were chosen to compare the relative 
severity of tho groups: (a) tho geometric mean 
of cases with muscle scores of 0.8 percent, or 
greater; (6) the percent of wises with "severe" 
ptiralysis, defined arbitrarily as 10 percent or 
greater involvement; and '(<?) the percent of 
nonparalytic eases, 

Using these throe measures, tho patients who 
received no gamma globulin, group 1, bad a . 
somewhat higher geometric mean muscle score, 
7.42 percent, than the patients who were given 
gamma globulin, group 2, 4.01 percent. Simi- 
larly,, there were 32.S percent of "severe" eases 
iu group I. compared with 27..1 percent in 
group 2. As for nonparalytic cases, there wero 
14.5 percent in group 1 and 18.8 percent in 
group 2 (table 19). These differences all 
indicate that tho severity of paralysis in the 
patients who did not receive gamma globulin 



was somewhat greater than that in the patients 
receiving it. 

Such, differences could be construed'as eitlier 
due to eluinee or to a slightly beneficial modi- 
fying effect of gamma globulin. An analysis of 
variance was performed on the data in table IS 
This rovonled that the difference between, the 
geometric means of group l and group 2 was 
not significantly different (P 0.10). 

Similarly, none of the other differences 
observed between the two groups or within the 
groups using any of the three measures of 
severity was significantly different. It must be 
concluded, therefore, that a modifying effect of 
gamma globulin had not been' statistically 
demonstrated in the mass inoculation areas. 

Summary and Conclusions 

The mass injection of gamma globulin carried 
out on a large scale in l!)0;i iu the United States 
as a method to prevent paralysis in poliomye- 
litis infection was done as 'a public health 
measure in response to a widespread demand 
iind. not on an experimental basis. As sucb, 
attempts to draw conclusions regarding its 
efficacy have not been easy, and in many 
instances, have boon impossible. In any event, 
the methods of analysis of carefully compiled 
ancUjxtonsivo data on the use of gamma globu- 
lin in these epidemic areas and populations, 
where it might have been, expected to be 
effective, did not yield statistically measurable 
results. There-fore, Us preventive effect in 
community prophylaxis an practiced during 
lOfi.'i 1ms not been demonstrated. Also, no 
modification of the severity of paralysis by 
gamma globulin was shown. Nevertheless, tho 
committee cannot say that the use of gamma 
globulin by mass inoculation produced no effect. 
In order to resolve the questions concerning 
the efficacy of mass use of gamma globulin, 
further study with stamlardixed material, and , 
proper controls would be required. It should, 
moreover, be pointed out that tho efficient use 
of mass inoculation of gamma globulin in 
juvenile populations during poliomyelitis epi- 
demics as a control measure is beset with diffi- 
culties, and an effective program is not easily 
set in motion, nor can its effects be easily 
measured. 
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Figure 1A. Total weekly poliomyelilis incidence rules per 100,0(10 population, iVlonljjtoniri'y (linmly, Ala., 19511, 
by wcelt of report, and piiralylie slalitH of eaweH, by week of oriNel. 
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Figure lit. 



Number of cases of poliomyelitis, Montgomery County, Ah,, 1953, by WCO k of on.se,, (l 
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Figure 2A. Total weekly poliomyelitis incidence rules per 100,000 population, CaldM-ell County, N. <, 1953, 
hy week of report, and paralytic status of cases, by week of onset. 
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Figure 2B. Number of cases of poliomyelitis, Caldwcll County, N. ., 1953, l, y week of onset, ago group, and 

paralytic stains. 
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Pip, 311. Number of cases of poliomyelitis per week, Chemnng Coun.y, N. Y., 1953, I>v wee 

group, and paralytic stains. 
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c 4V Tola! weekly poliomyelitis incidence rates per 100,000 population. Sleulieii County, N. Y., 1953, 
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Figure 6A. Total weekly poliomyelitis incidence rales per 100,000 population, Mncou"Onmly, III., 1953, by 


week of report, and paralytic status of cases, by week of onset, 
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Figure 7A. Total weekly poliomyelitis incidence rules per 100,000 population, Washington County, Va., 1953, 

by week of ousel, ami paralytic status. 
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15B. Number of poliomyelitis cases per week, Custer County, Mom., W5S, by week of onset, age group, 

and paralytic status. 
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1611. Number of poliomyelitis cases per week, Steiirns County, Minn., 1933, by wecls of onset, age group, 

ami paralytic status. 
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Figure 17A. Tolal weekly poliomyelitis incidence wiles per 100,000 population, Bciitoii Coiinly, Minn., 
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Figure 17B. Number of poliomyelitis eucs per week, Hen Ion Coinily, Minn., 195S, hy week of ousel, age group, 

and paralytic sliiLus. 
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Figure 1811. Number of poliomyelitis caacK per week, Woo.liVml County, III., 1953, by week of ousel, age group, 

and paralytic stains. 
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Figure 191J. Number of poliomyolilis eases per wcok, Polk County, .Win., 1953, .by week of onset, ngc group 
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2HA. 'i'lital weekly poliomyelitis incidence rates per 100,000 population, Alcclter County, IMinti., 
by wct'k of report, and paralytic status of cases, Ly week of onset. 
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Figure 2111. Number of pnliomyclilh OUBest par week, Randolph County, Mo., 19511, hy week of onset, ngo group, 

and pnralylie status. 
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I-'ig.u-e 2211. Number f poliomyelitis cases per week, Monroe County, Fla., 1953, l.y week of onsol, age group, 

and puralylie slalns. 
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TOTAL CASES APR.I-QCT3I zt 
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RATE 86.1 PER 100,000 POP 
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Figure 23B. Number of poliomyelitis cases per week, Shelby County, 111., 1958, by week of reporl, and porulylio 

status of cases, by week of onset. 
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Figure 25. Ago shifts during course of poliomyelitis epidemics (includes only epidemics of 25 or more cases) 

Epidemic divided into thirds by Lime. 
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2fi. Duration of the 1953 poliomyelitis epidemic in the 0-9 year u^r, ffrniip (0-1-1, yearn 'I 
in muss iimoiiliiiioii areas and in other epidemic areas (includes only epidemics ,,f 35 ' ' ' " 
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Chapter V 



Evaluation of the Efficacy of Gamma Globulin in 

Household Contacts 



The study of households in which multiple 
wises of poliomyelitis occurred wtis diosoti as 
tho most pructicftl approach to the field evalua- 
tion of bho ofUoftcy of Camilla globulin in familial 
and othor intimate conlucta. This heeamo a 
nationwide undertaking. Snvm-al hundt-cd in- 
dividuals eoutrilmted to the collection and 
analysis of lilio data. 

Tl)(! purposo \va.s to nieasure the degree to 
which gnmma globulin modified the severity of 
paralysis since, as pointed out in chapter IT, the 
prnetioal usefulness of contact prophylaxis de- 
ponds largely upon the existence of a definite 
modifying effect of gamma globulin. It was 
hoped that this extensive study would also yield 
some evidence regarding the existence of a pre- 
ventive effect of gamma globulin, hut it was 
recogni/.ed that in the absence of rigid controls 
definitive data on a preventive effect could, not 
ho expected. 

The rationale! of the study was -based on the 



classical epidemiologic pattern of tho familial 
fWogatiou of poliomyelitis. Since tho early 
studies of Caverly, Wickman, and Frost, it has 
been universally recognized that multiple cases 
of clinically diagnosed polioi^olitis occur in 
households only infrequently, usually in less 
than 5 percent of instances. Furthermore, 
when multiple cases do arise, the interval be- 
tween cases is usually short, 5 days or less in 
approximately 00 percent of instances, between 
and 12 clays in approximately 30 percent, and 
longer than 12 days in about 10 percent. A 
summary of several previous studies is presented 
in table 20. 

The study of multiple-ease households mado 
possible the identification of three groups of 
cases: ((/) tho index cases, in none of which gam- 
inn, globulin was given before onset; (ft) subse- 
quent cases in which gamma globulin was not 
given; and (c) subsequent cases in which it was 
given. 



Tublo 20. 



liiU-rviiI Iwlwcwn ontwltt of index and suh.sequenl, OIIHOH of poliomyelitis In imilllnlc-unflo households 
olLut(i(l from viu-lotm HCHOH by Dr. Williinn Clark 



Interval 

(dayH) 


Number and poruenl of KiilweqiKmt cases 


(1005) ' 


New York 
City (11)10) a 


( Inline Led 
(11)10-1024)' 


Los A 
(1!)' 

Num- 
ber 


3) ' '" 

Por- 
cenl, 

57, 9 
3(i. 8 
5.3 


Mini 
(L0< 

Num- 
ber 

122 
00 
H 


esota 

0) 

(iont 

02.2 
30. 
7.2 


New York 
State (1050) i 


Udiih-Iowa 
(1951-52) " 


Num- 
l)tir 


Por- 


Num- 
lmr 


1 'iir- 
cent 


Num- 
hur 


Por- 
tion t 


Num- 
ber 


Por- 

ccmt 


Num- 
ber 


Por- 
tion t 


0-5 
6-12 
13-30 

Total-.... 


81 


03. 8 
20. K 
0.4 


285 
IS 


72. 1 

23. a 

4. (! 


77 
44 

10 


55. 
31.4 
J 8. 


22 
14 

2 


70 
35 
24 


57. 2 
25. -1 
17. '1 


10 
11 
2 


no. 3 

84. 4 
0.3 


127 


100. 


aim 


100. 


140 


100. 


38 


100. 


100 


100. 


138 


100. 


32 


100. 



Liwindor, (J. II., Jtreoinait. A. W,, and .I'VoNi,, W. II.: lOpidomiologie studios of poliomyelitis in New York 
Uty and tin! northeastern United HlatoH during tbe year 1010; United Btato Public Health Service, Public Health 
Bulletin No, 01. Government Printing Ouloo. WaHliingLon. D. 0., 1018. 

2 Ibid. 

3 To 25-day Intorval only. 

v /,i^' cock ' } v - T '- ftn(I Katon, P.: American Journal of Hygiono. 6:724 (1925). Data aro included for New 
York State, 1021-24.: Dotroit, Mich., 1924 ; Mtosoula, Mont., 1024; MaBBaohuaottH. 1021-23; Vermont, 1910-24. 

6 Swartout, (). it, and Frank, W. P.: J. A. M. A. 125:488 (loil), ' 

a Data furniHhcd by Dr. ({nylord Anderson, University of Minnesota School of Public Health. 

7 Data furnished by Dr. 11. If. Korns, Now York State Department of Health. 

s Data furnished by Dr. William Moll. Ilammon, University of Pittsburgh School of Public Health, 
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A comparison of the severity ( thc iml(!x (:nsps 
itli tlml, of tlio subsequent cases which received 
gamma globulin was not considered to bo valid 
one. I hero was reason to believe, that indcx 
cases would tend to bo somewhat mo,.,, severe 
than subsequent eases on the, grounds ,,| ml , l]w 

.usteuce of tho mdex case in a familv w,,,d,l 
draw attention to some mild cases thai other- 
wise would have, been missed. 

A comparison, however, limited to the subse- 
quent oases themselves according to whether or 
not gamma globulin w s administered, was cou- 
riered o be more valid. While t],ese, two 
groups of subsequent cases could not bo consid- 

!Tn f ^ lm "' Ul! > u 'y '"> Considered 

" P.ovue the, best attainable comparison short 
of a rigidly controlled study. 

of Id! f "' ;t !"' S ', n e u " nd ii ' t ''>l 1'cUvcen onset 
of index and subsequent cases, were recognised 

s^ossiWe so,,, of bi es . A variation tue 
seventy of disease by age could be expected on 
the basis of the known increase of case fallit ' 
t among adults. Furthermore, subsequent 
cases tend to be older than primary or m ^ 
. T ho date, therefore, had to I.Lxa, d 
for ho effects of this age factor.' 

The effect of the interval between onset of 
mdox and subsequent (!as e also was reco gniz 

a possd,ly important factor. Subseq 
* >mgl>t tend to become milder as I 

.erval , , mo "l, '^anse ti,c late,' ,. 

Pumably represent individuals coming d, 
'for longer mcubati on periods. Somc ^ ' ' 

observations from U,e laboratory Si) 
om the field (Leftwich and Chap 
supported this concept. T ..... Wore "' 

of cases was noUrytti ' 1, ^ 
r to .lotormmo with reasonable , ,| " 
h.t of the effect of these scvera tu 
statistical stability to a c!;;: 



V 'lays ol ,.,.. A ,, of 
Kn'|. "I cases with the early gr 

|m>vllll< ''" "fib, .lifvi. 

K'limmi globulin. ' 

mi ;!''';' l' ro v<'..l.ivo elfeet of KIIMlmil ,,,,. 
lit ! apparent through d limK ,. h, ,,| 

" ' S " n '"' 1 "l' rt 'l.-que,,t,; s esde 

"I""K more than 12 days after the index e,,s 
Approximately ,,., ,, f Hll1 * 

" h 7 1 ""' i u.iH ,,, ; ,z 

jfO, f may be seen that this proportion varie 

"."I;'!'"."" 11 "' 10 l '-' 1 I>"'"1. With sue! 
V """ l " lt >' " 'v.w "'ideiit thai fb,, p,, ssi 

r K "" im " i " i "" i ' " 

<'\l f sl.ul.v only if: () 

cry a, w ,sene were sfu.l ; (4) Wl i, lmil ^1 

"'" 'ere g,ven very consistently f () most family 

" ; '""' W '' KllH,lm posses , 

prove 



tola! 'ofly'rnn"'" 1 '<"" ' K. .-.,. ;, a 

pt:; r f r:,;:Trrrt.rr'; 

Columbia, and .cities ^tict^''' ,, 
P'oaiam. Irom ,.| 1PH( , (U . (HW( a jo(n) ^ ^ (j 

KJlISfM i n If I i*t\tn\ii,l * 

"'ii i 1 I 1 r() j ( rt- f 'OMj-ilSl M H** (} I 
xr ' ll l )llt il'H, W(M'(^ HlllmiiUc/l In 

NuUoiwl Kvnhmtion (>(,.. Vj"' 



was reasoned tJ mt only a 



5 <a 3 , of o Jlu o.v c i BO , r 0( . 
globulm bo,, so a l flff of 3 to 5 dav 
ho^oeu L muml ( 









sehohl records (!,. per 

);Te incomplete for some import, nu",, 
" mformadon and therefore w're ,| ( ,| ( , , 

'"' -liHl.,,!,,,,.,,,,, of ,.,, ,,,,., |)VK(J|( ' s 
shown in tab C '->! '!'!,,, , "" lh ls 

hniM,.l,,,n , ' '' ' | ' (I '-'|M from 7'l!) 

l'is holds were available for a,,a| VKis . 

Wcai ,( the source of these records In- 
Matean.l shows the distribution of household 

"""'"'"'B l "'" mimber of subse, ( ,,e 
-n.n-ed Most of these households , 
' ) .] (! !' H " S '"" """"Mi. ..... llv as ,,,,, m . 1|S ", 

m'l'v.duals -,.,. involved. The | , , 

'""!--' ..... -U.f 7.!, L, x L ' 
o-dex eases, N prc-iudex ,. ...... ,,. ' 

' subsequent cases. Fnrlber ,.,,,!,. 

' 
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Lion is receiving gamma globulin, before onset, 
or on or after onset, is shown by monthly inter- 
vals. As tho poliomyelitis season progressed 
the percentage of patients receiving gamma 
globulin before, onset increased from less than 
10 percent to almost 50 percent. Over the 
entire season 278 of the 8.17 subsequent eases, 



or 34 percent, received gamma globulin before 
onset, and 137, or 10.8 percent, received it on 
or after onset. Slightly less than half of tho 
subsequent cases did not receive gamma glob- 
ulin. Those represent in a largo measure the 
subsequent cases having onsets shortly after 
tho index cases. 



Table 21. iUulliplo-caHe bousehold records by participating Stales 





Complete records 


Incomplete 









records ' 


Slate 


Number 
of multi- 
ple case 
house- 
holds 


Nu 


nber cases per 
household 


Index 


Subse- 
quent 


Prior 
cases 


Total 
cases 


Number 
of multi- 
ple case 
house- 


Total 
cases 


3 


! 




.. 




















holds 




Alabama-.. . . 
Arkansas... 
California. .. 
Colorado-.- .... 
Connecticut 
Delaware 
Washington, 1). (' 
Florida... 


27 
^ 

III 


21 


23 
3 
fiO 
2 
H 


10 



5 
[ 
2 


2 























27 
3 
fifi 
3 
Ifi 


21 


31 
3 
fiO 
4 
IS 


23 












fiS 
G 
115 

7 
34 


['I 


1 

3 
3 
1 


2 


2 


!) 
2 




Georgia 
Idaho 


1 


'1 
1 


1 










o 


5 


(i 





11 








Illinois.. 
Chicago 


53 
10 
21 

i 

IS 
12 

20 


15 

7 
14 

fi 
I 
13 
11 
15 


7 
2 
1 
1 



I 
4 


1 

t 

2 
2 



I 



1 





1 
1 



1 





53 

10 
21 

1 
18 
12 
20 


02 
14 
32 
17 
1 
20 

- 23 







(t 



3 


116 
24 
53 
20 
2 
44 
25 
40 


1 

2 





o 



3 

4 





o 


Kansas 
Kentucky.... 
Louisiana . 


Maryland., ,. 


Massachusetts. 
Michigan .. . 
Minnesota 
Mississippi . . 


23 
3-1 

-1 


20 
2S 
(17 
3 


3 


1 














23 
34 

73 
'1 


20 

'10 
70 








40 
7-1 
152 
i) 


1 

2 
11 

1 


2 
4 

24 


Missouri ... . . 
Nebraska 


17 

7 


3(1 

7 


i) 


1 




1 




'17 
7 


00 
7 


. 1 
o 


108 
14 








Nevada 











1) 



















Now Hampshire. , 





























o 




Now York 


73 


(12 


'.i 


1 


1 


73 


87 





100 


I 


2 


New York Citv 


8 


7 


i 








8 








17 


o 




North Carolina 


I") 


H'l 





2 


(I 


'15 


57 


1 


103 






North Dakota 


, 3 


2 


1 










4 


o 


7 






Ohio 
Oklahoma 


30 

1 


20 
2 


1 

-i 








t) 


30 


30 



1 




01 
10 


8 



10 



( )r(igon 


1 


3 


1 








1 


fi 


o 


<) 






Poimsvlvania 


32 


27 


r> 








32 


37 





00 






Rhode Island 


II 


12 


i 





1 


M 


18 





32 


o 


o 


Honl.li Carolina 


it 


5 











f> 


5 





10 








1 onnessee.. . , . . 


22 


l.'i 


7 








22 


28 


1 


51 





o 


Texas 


12 


11 





1 





12 


14 





20 


2 


4 


Utah 


10 


7 


3 








10 


12 


1 


23 






Vermont. . ,. 





(1 























(i 




Virginia , . 
Washington 



20 






fl 




9. 







20 



30 







50 


29 
1 


02 
2 


West Virginia . 





























fi 


10 


Wisconsin 


1 


4 











'1 


'" 





8 








Totals 


7-111 


120 


108 


15 





74!) 


807 


8 


1, 054 


81 


174 





1 Incomplete records include those where muncte evaluations wero refused, or could not bo performed for other 
reasons, where .some important item of information could not be accurately obtained, and where tho records were 
roeoivcd (,oo late for Inclusion in the delailed wtatitslical analysis. , 
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deviation of tlio palate. In half of these "en- 
larged tonsils" was recorded, which would 
make it difficult to decide whether or not, the 
palate was minimally involved. There were 4 
cases where minimum involvement of a muscle 
was recorded with the note "probably normal." 
A clinical review of these H8 records indicated 
that 7 could have bison classified as paralytic 
poliomyelitis on the grounds of definite, involve- 
ment of small muscles. Of these, live wore 
mild hulhar eases. In view of these findings it 
appeared to be clinically reasonable to choose 
a, muscle involvement of O.fi percent as an 
arbitrary criterion for defining a paralytic, case 
for the purposes of this study. 

A comparison of the 000 subsequent cases 
according to the two classifications is shown in 
table 2IJ. According to the 7- to 14-day evalua- 
tion, approximately half the cases, fiO.8 percent, 
wore classified as paralytic and the remainder 
as mmpiimlytic or suspect. According to the 
50- to 70-day evaluation, however, almost 
three-fourths of the eases, 711.0 percent, were 
found to be paialytie. It is of interest that 
107 nonpartilytic and 74 suspect eases by the 
early classification were found actually to be 
paralytic at the later evaluation. On the 
other hand, only 2!) cases classified earlier as 
paralytic were found to be nonparalytie at the 
50- to 70-day examination. 

Another interesting relationship among these 
GOO subsequent cases is revealed in table 24. 

Table 2)1. CmiipiiriHon ol' 7- | M-day ami ft). io 70- 
day eliiHsiluiiiilnii of Hiibnc<|iienl WIHCH, union if 
ivhit(!H, I | 2<) ytmrn old 



A high proportion of rases developing sub- 
sequent to paralytic index cases were paralytic, 
75.9 percent, or fatal, 3.3 percent, whereas, 
among the wises developing subsequent to 
nonparalytie index cases a much lower pro- 
portion was paralytic, 47.1 percent, or fatal, 0.8 
percent. Thus, the frequency of paralysis 
among subsequent eases was directly associated 
with the paralytic, status of the index eases. 
Many factors may he involved in this as- 
sociation but at least one is the probable in- 
clusion of some cases that were not polio- 
myelitis. Thus, in seeking a group of eases 
for the detailed analysis of the effects of gamma 
globulin the 415 paralytic eases that developed 
subsequent to paralytic index cases were 
considered to constitute the most specific 
and homogeneous group. 

Effects of Gamma Globulin 

In searching for measures of the modifying 
effects of gamma globulin two general 'ap- 
proaches were followed. The first was the 
relatively crude measure of a change in the 
proportion of paralytic and nonparalytie cases 
in relation to administration of gamma globulin, 
The second was a more detailed analysis of the 
comparative severity of the paralytic cases. 

The first measure is shown in table 25, which 
compares the 7- to 14-day and 50- to 70-day 
classifications of paralysis. In 297 of the 008 
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have been included in tbe analysis that were 
examiner! either earlier or later. However, 
78 percent of the- oases wero examined within 
tlie specified period of 50 to 70 days, and, 
since there was no indication of selection of the 
remaining 22 percent of cases in any of the 
gamma globulin groups, their inclusion in the 
analysis was deomed warranted. 

A study of the distribution of the 415 eases 
by age and sex (table 2<S) revealed the ex- 
pected high proportion of ruses in the fi- to 14- 
year group. Males were somewhat more 
frequent in the preschool children, but females 
were morn than twice us frequent in the ages 
group 15 l.o 2!) years. This preponderance of 
females in the .young adult group of subsequent 



eases may reflect the exposure of mothers to 
childhood index cases, although there may be 
other reasons. Furthermore, 23 of the 30 
females in this group received gamma globulin 
before onset, 12 of them nt least days before. 
The distribution, of intervals between the 
onsets of the index eases and the 41.5 subsequent 
cases is shown in table 29. The distribution of 
the total cases follows extraordinarily closely 
the. classical curve of the earlier epidcmiologic 
studies. The distributions of the cases in the 
several gamma globulin groups vary in a logical 
manner. AH pointed out earlier, a high propor- 
tion of the early subsequent cases could not be 
expected to receive, gamma globulin prior to 
onset. More than half of the subsequent cases 
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cases comprise ((.(( percent of the total series, 
wliic.li is well within the expected vangi) JuuJ 
noun roroivod ptnuntL globulin. '.riuiK, Mio 
ftviiikbiliLy in IHfiU of ^innina glolnilin on a 
national hasiw for ndininistratiDn to hoimoliold 
osso(siiil.os did nol, indncn a disfsnrnihlo deviation 
in lilm (Onssi(!.I npidoniiolo^io pattmi of th 
ffHiiilinl a.ggi'(^'atioii of tlio dmoiiKo. 

Tho Hiivority of musoln involvtimnnL of thn 
415 otiHjw iw presented in taltln :U), for each of 
thotfiimiuu globulin tfi'mipH. Alavg(vpi'oi)orl,ion 
of tho (jiisoH worn mild. Tbo gooinol-rit! mean 
for tlio LoLnl group wns 0,1 pei-wml, inusclo 
involvinnont, and upproxiimiloly onn-lhird had 
involvt'inrnlH gniatiM- tlian D.fi perc.ont. 

A (Comparison of the mean percent involve- 
ment for ((tush of the, 7 gamma globulin groups 
rovimto a variation ninging from 4.2 peroo.nl, 
to7.0p(ir(!enl,witli(nitnp|)arent U-ond. Anothor 
index of severity in thn diHtributioiiH wan tlio" 
porwmt "snviM-o" cnses arbitrarily dftlinod as 
those having 0.5 pereent or griiater, mnsolo 
involvnment. In tint group rocoiving no gamma 
globulin, H2.J percent wern thus olnaHifiod m 
sovoiii. Tim (iomparable ligureH for tlui groups 
rocoiviag gumma globulin bcforn onset woro 
27.1, 40.0, and ,'iO.l povdont. Slightly lowor 
figures wove ohsorvod in the groups that ro- 
coivod gamma globulin on or after onset. Nono 
of thoso Blight di/rm'onooH wore statistically 
significant. 

Gnnnnti GloluiHii in Ilia Propliylnxtu of I'oIloniyellliM 



Suiiinuu-y of liihlo 29 



Inlorvnl (day.s) 


Niiiiilxir 
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1 Iiirhi(li!s 45 oii-iiidox uasus stdcscUsil from Uu; total 
of 80 ('o-iudox casDH of tlio total wriwj on tins samo hnsiw 
(is Uio 4lfi wiKtirt W(!r HtilocUifl from tins 817 of th total 



A total of 18 dcatliH occnmul among tho 
white subsequent cases I to 29 years o:f age. 
Those wore not included among the 415 eases 
hocauso muscle scores woro obviously not avail- 
able. Those deaths are shown at tlio bottom of 
table HO. In half of these gamma globulin was 
not given, in seven it was given before onset, 
and in two, after onset. While tho numbers 
are small, there is no suggestion of difference in 
ooso fatality rates in relation to administration 
of gamma globulin. 

Tho distributions of muscle involvement 
according to ago groups and intervals between 
index and subsequent cases arc shown in table 
HI. The severity of paralysis among tho cases 
from 1 to 4 and from 5 to 14 years of age was 
milder than among tho ago group 15 to 29. 
This difference is shown both by tho geometric 
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time interval, h, relative to their onsot; "ai", an 
average component characteristic of nil indi- 
viduals iu a particular ago group, ij %" a com- 
ponent charaeterisUo of all individuals whoso 
'onset fell in a specific lime interval, j, relative 
to onset of the index case; and "<> hl]k ", a residual 
"random" element representing' an individual's 
departures from the average values of the group 
of individuals into whieh lie is classified. Such 
departures result from various onuses not identi- 
fied in the mathematical model. 



The analysis was carried out in logarithms 
of the percent involvement at the 50- to 70-day 
examination and thus provides comparisons 
baaed on geometric rather than arithmetic 
means. 

Technically, the procedure consisted of form- 
ing a set of normal equations based on the 
frequencies in table 82 and the totals of the 
pel-cent involvement for the various groups. 
The normal equations are shown in table 313. 
Solution of the equations yielded an estimate 
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of wmup receiving no wminm ulohiilln with 
n>mviii(. K aniiiiii 




fi or inoro days before on.-ic 
3-o diiys bnfoi'd ousel. . 
] to 2 days bitfoni oriHdl, . .. 

On day of onsH __. 

1 to 2 da.VH nfl.or imsH 
3 or morr days ufU'i' ousel 



of whether or not gamma globulin was given to 
HM.V member of I he lioiiH^hold \wl\m\ (Jic. )ij>- 
pciii'iuicc of |,|K siil)sc(|U('Ml, riiso. Whon this 
\vas done., (,h<> ptiltcni hinnul mil. Lo lx> shniliii- 
to l.lntl, ohwrrvcd in pivvioiiM ycurK wliiMi no 
f>'H.tmim g'lohiilin WHS used. 

Tlicn', limy he srvrnil iillmitilivo nxplunn- 
(ions fot 1 |,lic [i.ppn.rcnl. luck of cH'cc.l.ivciu'Hs ol' 
p,-lohiilin in 1'iiniiliiil nssocinLcK of pa- 
wil.h polioinyclilis: (((,) ^iiinnui, ^lolnilin 
Lions ma.v conlain too little unUhod.y Lo 
he cll'tM-Livc in the dosti-iv iwnl, or (/;) guniinn 
globulin of mli'qiiulc iintihody eontcnl. may he 
inell'cctive when it is ^ivcn to patients after 
Lliey have heen infeeled, and the vast nnijorily, 
if not all familial associates of a case, imiy al- 
ready he infeeled by Mir time, the first ease is 
diagnosed or by Uic time inoculations can be 
given. 

( loiicJiisions 

The data on l,he ellicae.y of {ninina p 
in household contacts that have heen iim 
laied in MlfiJi are considered to he adet|ii!iie foi- 
reliithle eoneltisimiH. They indicate, that \vith 
Hie- ]H'epa.ratioiiH employed and in the dosages 
used, (>hn administration of ^ainina j;loln 
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lo familial associates of pulionLs with polio- 
niyelilis had. no significant influence on: 

I. Tim severity of paralysis dovoloping in 
snl)se<|ii(Mit cases. 

'2. The pi'oportion of nonpimiJytic polio- 
niyi'Iitis among 1.1m subsequent cases who 
reeeived gamma globulin before onset. 

H. Tlio (^hissieal pattern of familial aggi'ega- 
tion of eases in Lhe country at large. 

Summary 

Multiple cases of elinieally diagnosed polio- 
myelitis oee.ur in U to ,1 percent of households. 
The interval between the first and subsequent 
eases has followed a rather ohamoteristie, pat- 
Icrn in many different epidemics. On the av- 
erage, 00 |)ercent of subsequent eases oec.ur 
within .1 days nfLer the, first (^ase, ;i() pert^^nt in 
(i (o 12 days, and approximately if) percent in 
IH lo ;w da.ys. (iammu glo'bulin was ndniin- 
istered lo familinl associates of patients on the 
assumption that the paralysis might be in imie,1i 
milder form in those who would, ordinarily de- 
velop it within 7 days of moeulatton, while in 
a considerable proportion of the remainder 
paralysis might be completely prevented. 
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the regular health program without undue 
expenditure of extra manpower, equipment, or 
funds. 

The method of distribution, of gamma glob- 
ulin varied in the, different States. Twenty-six 
of the States had. local or area distribution 
points operated by or muter the supervision of 
local, county, or district health offices. Idaho, 
Minnesota, New Hampshire, North Dakota, 
Rhode Island, and Vermont distributed all 
gamma globulin from State headquarters. 
New Hampshire and Vermont were novel in 
that the State police system was utilised to 
provide express delivery. Kansas used hospi- 
tals exclusively as distribution points. 

It was the general opinion of health officials 
ill the solicited States that gamma globulin 
could be provided within ,5 days after onset of 
the index ease, and in most States this limit 
could be reduced to 3 days, It should be borne 
in mind that the time from onset of an index 
case until inoculation of contacts consists of 
three parts: first, the. time for discovery, diag- 
nosis, and request; second, the time to clear 
the request and deliver the gamma globulin; 
and third, the time between delivery and injec- 
tion. Tim State health oflioials ran only control 
the second part, and the physician has only 
partial control over the first and third, so that 
the problem of administration is a diffuse re- 
sponsibility of the household, the doctor, and 
the health agency. 

Most of the States lilled orders upon tele- 
phone rex | lies ts from a physician, to bo followed 
by a written form identifying the index cuso of 
poliomyelitis and the contacts. Kight States 
(Arkansas, Connecticut, MassachiiBottH, Missis- 
sippi, Nebraska, North Carolina, Oklahoma, 
and Pennsylvania) required written requests 
before the release of gamma globulin. Chicago 
followed thin practice. Idaho, New Hampshire, 
and Vermont required only telephone requests. 
In 17 States, the requests for gamma glob- 
ulin wore screened chiefly for procedure and 
completeness, 

ChnngcH During the Year 

The above information was obtained from 
the States during July and August. The basic 
allotment to each Slate (the product of the 5- 

Gnmina Glolmlin in ihu ProphyluxlH of PolioniyoJilJH 



year average of reported cases (1947-51) find 
GO ml. of gamma globulin per ease), comprising 
some 1,700 liters, was distributed by June 25, 
1053. Additional allocations became available 
on August 17 and September 25. Due to tho 
generally lower incidence of reported polio- 
myelitis, compared to 1952, and the additional 
allocations, a number of States officially changed 
their definitions of eligibility or permitted a 
\vuler_ interpretation of established definitions 
Inter m the season. War example, Minnesota 
raised its age limit twice and New York raised 
its age, limit in addition to defining certain 
now oligiblos. All the variations ean not be 
described here. 

Effect of Gamma Globulin on 'Reporting 

Jfiarly in the, year tho prediction was not un- 
common that gamma globulin would produce 
gross over-reporting of poliomyelitis. It was 
thought that some, measure, of ovor-roporting 
could be found, but examination of tho data of 
previous years indicated that a procedure which 
was uniformly applicable was not available.. 
Over the years 1949-53, the annual percentage, 
of eases specified by typo to ho paralytic, 
rather than nonparalytie, was compared in 
Connecticut', Georgia, Massachusetts, Michi- 
gan, and New York. Not only were the differ- 
ences considerable between States, but within 
States they varied from year to year. New 
York disagreed with the others in both tho 
magnitude and the direction of change. Tho 
others iigreod reasonably well, showing an 
average increase in paralytic cases of 9 percent 
from 1949 to 1950, a decrease of 15 percent 
in 1051, an inorease of 13 percent in 10,52, and 
a decrease of 20 percent in 1953. The per- 
centage in New York decreased 7 percent, 
then 1.5 percent, then 0.5 percent, and then 
increased 2 percent in 1.953. 

The weekly percentage of paralytic cases by 
week during the period June fl to October 17, 
as given by the Weekly Morbidity Reports of tho 
National Oflico of Vital Statistics, was observed 
for theso same States. Early in June tho inci- 
dence of eases was low, but tho percentage of 
paralytic, cases was relatively high; thereafter, 
a decline of paralytic cases proceeded until tho 
middle of July. It remained constant until tho 
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Comment on the Study 

by 
W. McD. MAMMON, M.D. 



Since I, together with my able associates, 
I)] 1 . Coriell and Dr. Stokes, am responsible 
in i>ai't lor the use of gamma globulin in polio- 
myelitis, and since I am a member of the com- 
mittee participating in preparing the foregoing 
report, some comment might bo expected. This 
is particularly true, since the casual reader and 
the. reader of press interpretations may conclude 
that, the report indicates that all of the con- 
c.hisions drawn from the experiments with 
carefully selected controls conducted in .1051 
and H)fi2 are now invalidated. 

The foregoing report and conclusions of the 
committee have, been carefully and conserva- 
tively worded, by a group having high regard 
for the necessity of controls and of careful 
statistical evaluation. The report points out 
that to make any valid analysis in respect to 
any eO'eet of gamma globulin on prevention 
in any type of mans use suitable controls must 
be employed and that such were not available 
in the lOfili mass Held applications. Therefore, 
it is concluded thai; no obvious or measurable 
elVect of gamma globulin has been demonstrated , 
With this 1 am in complete agreement. How- 
ever, I am not certain that the report empha- 
sizes adequately that the analysis also fails 
entirely to show that gamma globulin did not 
have, tho effect to bo expected on the basis of 
the. experimental field trials. These effects 
were limited largely to a period of 4 to weeks, 
beginning 1 week after injections were admin- 
istered. However, the dramatic effects antic- 
ipated by some, were not observed : that epi- 
demics would be stopped completely, or 
shortened, or that the incidence curve was 
affected to the degree observed in institutional 
outbreaks of measles or hepatitis. No one 
understanding the very limited efi'eet of gamma 
globulin as used in general practice, whicb we 
have attempted to point out so carefully in 
several publications, (4-6} would have expected 
obvious or dramatic changes. 

It needs to he pointed out, furthermore 1 , that 



the l!)5li experience, even if it had been curried 
out as an experiment with suitable controls, 
probably would have led to less information 
than was obtained in the studies of H)f>] and 
U)f)2 and may very well have failed to all'ord 
enough data on which to base any valid con- 
clusion. In all of the mass inoculation areas of 
H)f>H, only <\3 paralytic cases occurred in the 
inoculated age groups during the period 2 to (> 
weeks after gamma globulin was given and 
only 104 in all ages. Furthermore, these 
paralytic cases were, scattered through lf> small 
epidemics. Not one paralytic ease in the 
injected age group occurred in the critical time 
period in S areas where muss inoculations were 
given. 

Not even one large outbreak was included in 
the H)f>3 experience, so possible comparisons 
for shapes of epidemic curves, shifts in age 
trends, and so forth, could not be made without 
combining data in such ways as not to he 
acceptable for drawing valid conclusions. 

In respect to muss inoculations, one can 
conclude, only that the M)fiH usage, was not an 
experiment, and both the ia.ek of controls and 
the extremely .small number of (rases in the 
critical time period rentier the data entirely 
unsuitable for analysis. 

When it comes to the section dealing with 
the inoculation of family contacts the problem 
is somewhat different. First, let us consider 
the question of prevention, No data were 
collected for analysis to determine tho com- 
parative incidence of disease in families given 
gamma globulin after the -onset ot an index 
(rase and in those not given it. Only families 
in which subsequent eases did occur were 
included in the, data and the subsequent eases 
occurring in these families cannot oven be 
separated into families that did and. did not 
receive the agent. Obviously, any analysis of 
such data is fruitless for obtaining any answer 
to the question of prevention. 

Insofar as modification of cases is concerned, 
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List of Participating Field Personnel 



Appendix A 







Co in muni cable Disease 




HTATK 


Direclor of Program in Htate 
Health Department 


C '<M)l.ei' pei'Konn(!l assifrned 
or available 


Physical therapists 


Alabama . 


Dr. I). G. Gill 


Grace 1. Larscm 


Klcanorc Malone ' 




Kittle IlenUk Officer 






Arkansas ... 


Dr. J. T. Ilerron 
Htnle. fffMlth Offwr 


Or, M. L. Kuriiolow l - 
Officer in vlmi-ye. 


Jean llail<\v ' 


California... . 


Dr. A. C. HolHuUir, Jr. 
Chic,/, .A cult 1 Co nun u n ic.nhle. 
J)ixtmtic Sfiroicr. 


Dr. Charles 1. Leftwidi 
K/.S' 11 Officer 


(iiHii'giainsii Harmon 


Los Angeles 


Dr. John M. Chapman 
Atmislfinl Medical Director ami 
Ifyidp,mioloyil 


Dr. Charles I. Loftwluh 
/iV*S Offirrr 


Nina Hausen 


Colorado _. 


Dr. Ii. L. Cleere 
Kxe.cntivc Director 


Dr. Julius Amer 
MM Officer 


I'lleanor J. Westcott 


Connecticut 
Delaware.. _ . _ . .. .. 


]')r. Janice C. Hart 
Director, Unman of 1'revc.nl- 
able, DisRuntw 

Dr. I 1 '. I. Hudson 


DP. Mdwanl I. Itouig ' 
K/.S Officer 


Phyllis H. Johnson 
Paul G. O'Connor 


District of Columbia.-. 


Dr. John H. Pate 
Director, linrenn of Preventable, 
DiMiisvn 


Dr. Sheldon .Kravil7, ' 
MM Officer 


.fean M. JIcDerniott 


Florida 


Dr. T,. T;. Parks 
Director, Hitre.aii of Pre.veiituHe 
J)is nit Kits 


Dr. Carl P. Mernel;, Jr. 
MIX Officer 


Mabel Parker 


Georgia 
Idaho.., ...... 


Dr. W. J. Murphy 
Director , Division of Mpidvmf- 
oloyif 

Mr. L. J. Peterson 


Lillian S. Dink 
Nnrnp. Mpiili'.niiolof/inl 

l)p. Gerald D. LaVeck ' 


I<!leauorc Malone 
Anna Kweeley 


Illinois- . _ 


Administrative Director 
DP, Leonard M. Hchuman 


MM Officer 
l)r liobert Mellins 


Mary A. Gau^han 


Iowa - - 


Deputy Director, Division i>f 
Preventive, Medicine, 

Di . Kdmund G. Zimnierep 


MM Officer 
Dr. M. L. l |1 urcol<)\v 


Minna Jlildebrand 
Myrtle I'!, Kwanson 

Jean Bailoy * 




Commissioner 


Officer in Charge. ' a 




Kansas 
Kentucky _ -_ 


Dr. Thomas H. Hood 

j-jiTC/Gftlltffj OCC/ Ci(lt fj 

Dr. 11. M. Drake 


J)r. M. 'L. Furcolow 
Officer in Charye. - 


Jean Bailey 
Irene Coons 




D c, p u ly Co in m in si on e, r i n 
Charge of Preventive Medical 




Irene Kchafer 
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STATK 



Diroclor of Program in Slutis 
Health Dqmrtmont 



Dr. Andrew Hedmog 
Director of Preventive Medicine, 

Dr. Dean Fisher 
Director of Health 

Dr. Perry F. Prnthor 
Deputy Director 

Dr, Roy F. Peculator 

Director, Division of Com- 
municable Diseases 

Dr. Albert E. Hciistis 
Commissioner of Health 



Mil ry ]<;, ( 
NiirHt: KiiMcmioinftist 

DC. Edwiinl I. lluiih.', ' 
Di 1 , She-Mini Ki 



Dr. Eihviml I. Uonii< i 
/'-V.S (Win;- 



Dr. Archie L. Gray 
Slale Epidemiologist 



"' Yurk,_ 



N'fiv York City 

Xortii Carolina 



Dr. E. A 

Director, Bureau of Commun- 
icable Diseases 

\ Dr. E. A. Rogers 

Acting Director of Health 

Dr. Daniel J. Hurley 
Acting State Health Officer 

Dr. Clifford \V. Wells 

Director, Communicable Dis- 
ease Control 

Dr Robert F. Korna 
State Epidemiologist 

Dr. Morris Grconbcrg 

J V; ^V; R - Norto 

Mate Health Officer 

Jerome H. H\'orc 

Director of Public, Health 

Dr //7 do /; i ?k Wontworth 



Alliina 

Dr. M. I,, l^ui'iioltnv 
OMrt'.r in (Unti'ur " a 

"[\ ^T 1" 1 i 

Ml . i\[ , 1 1. |< Ul'lioloW 

Officer in Churya " a 



/l'/A fJ///,r;' 

TV, 1,1 , , , 

JJl. M'llC.S), .IvaiK! 



Dr. JOHHO 0. Sniltli 
A/S Officer, CDC A 

Dr M. L. li'uri-olow 



D^O.F. Maihews 

Commissioner of Health 



IVniisylvanii 



'; -M. C. Staj 



Dr. 

Dr. 



Dr. M. I, Vun-nlow 
''.//'rrv (// C,7i,/,- f/( ; i 



Carulh 



.'Cl' 



Dr.^0. E. MoDaniel 






/ Disease ^v',!^ .'S,.' 1 ' 1 ' 1 " 1 ! 1 



H. Ar 



"si. H. Amy 



'''nil llnlldy i 
Marion 



riil. M, Amy < 



.Jjtmlmi lltiywiinl 
j'} "I'll H. Nlh,i|H 
Winifmi L, Ri, niMny 



AnUinui 
^cliwto A. ITayilnii 



Jdim 

""I'll M. 7>rnM, 



Mii'Iiun JiiKolw 



.Mi.n.. B niph 



Texas 



Utah 



Vwmont 



Virginia 

Washington.... 
West Virginia.. 
Wisconsin 



Direufcur of Program m State 
Health Department 



Dr. Cecil B. Tucker 

l)im',toi; Diviititm of Preventive. 
Diseases 

Dr. George W. Cox 
Httile. Health Officer 



Dr. A. A. Jenkins 
Director, Division of Disease 
Control 

Dr. Maynard "If, Mires 
Director, CommnnicuUe, Dis- 
cast: Control 

Dr, Mack I. Rhanliolta 

G Health Commissioner 



Dr. ,1. A. Kiilil 

Aclijtg Jtireclor 

Dr. N. H. Dyor 
Mule Director of Health 

Dr. Milton FmK 

Director, Section on Preventable 



Ccnninnicftl)lo Disuaae 
Conliir pGi'sonncl assigned 
or available 



Mary S. Homer 

Nurse Epidemiologist- 

Dr. Gordon W, Gracu 
7iYW Officer 



Dr, CiarUi G. Myers 
ISIS Officer, CDCA 



Dr. Edward T. Honig ' 
MS Officer 



Dr. Ourald D. LaVock 
KIS OJIicer, CDCA 



Physical therapists 



Deborah 'Kinsman 



Carmolla Gunnella 



Helen Blood 



Margaret S. Arey ' 



Carolyn Bowcii 



Lillie M. liaohana 
Alfarctta Wright 






3 Epidemic, Jntolligonoo Sorvitio. 
(JomiiniiiLotiblo Disuses Center Activities. 
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Nivi-F- Tito followiiiK TO. I. fi. Omoors wore assigned to tlio National ^valuation Conter, CDC, Atlanta, Ga, 
wJViV tt iliSilc?i mihilii flolrt Horvioo to fipidcmioftrcua: Dr. Martin Keller, Dr. Martm H.clchn. 
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1'oJlomycUliH Epidemic APUH rn W Hliul.l in |<>r,;t 
Ami Communicable l>| 8 ntw <;,m !r IVrHonm-l 



ry County, Ala 

MarllM Tlleklln, AT. .[)., David S.iH,s ( A] A llm , 
Clraiso Larson, It,. iV. ' '' ll "" 

Caldwcl! C'uutthi, A', f,' 



-- o.um, M I) 

^^ 

Carroll, lt ; ,N, ' ' "" 

Cutiiwba County, jV C 

Hlnjik M. 's., l, (!llll! r;,,,,,,,,.,.!,!, M ( > 



noN 1 ,Ki,!K ! Nwald,AT.i).,andAiar[i 1 ,K (! || l(1 . 1 M, 
Vii-tor County, Tnnn. 



tf County, ;V. (,' 



; , A:ri , r . flaw . 
Ira Myoi-F., M. .].). ' '' 

Monrw Count'!/, /''/. 
Carl P. Hn iot. ( M. n. 



Montgomery County, Alabama 



OuMnno 22, !<>. r .;i, Dr. I). G. Gill, State 
health odieor of Aliihtunn., requested tho services 
of mi epidomiologio team from tho Conmuini- 
cable Disease Center Lo assist in an investiga- 
Lion of an outbreak of poliomyelitis in Mont- 
gomery County, Ala. A loam composed of 
Dr. Martin Ilieklin, Epidemic Intelligence 
Service (1CIS), officer in charge, (Iriioo Larson, 
nurse ollirer epidemiologist, and David Sachs, 
statistician,, was promptly assigned to Dr. Gill 
for tho investigation, which began Juno 23, and 
continued periodically until Sept ember SO. 
The team was assigned by Dr. Gill to Dr. 
A. JJ. Graham, Montgomery County health 
odicer, and headquarters \vere provided in the 
county health department. Later in the study 
physical therapy consultation was provided by 
Mrs. Kloanoro Malono, physical therapist, 
assigned to the National Gamma Globulin 
.Evaluation Center. 

One hnm.lred and nine cases of frank polio- 
myelitis and 11 wises of suspected, poliomye- 
litis were included in the study, and 74 percent 
of those were regarded as paralytic, Thero 
were deaths. The attack rate for the period 
of study, based on 1U/H) census figures, was 80 
per lOOjOOO population. The case fatality 
rate was fl percent. 

Area and Poliomyelitis History 

Montgomery Comity is located in. central 
Alabama. The population of tho county in 
the 1950 census enumeration was 138,905, with 
44 percent nonwhite. Tho city of Montgomery, 
the capital of the State, located in the northwest 
part of the county, had a population of 100,6.25 
in the last census, with 40 percent nonwhite. 
During the 10-year period, 1040-50, tho oity 
of Montgomery showed a Hfi.4-porcont increase 
in population, while the county as a whole 
increased 21.fi percent. . 

During the 5-year period, 1948-52, tho 
comity recorded a total of 119 cases of polio- 
myelitis, practically all of thorn paralytic. 
Nonparalytie cases were for tho most part 
not recorded. Tho largest previous outbreak 
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occurred in 1949, when fi4 cases wore reported. 
Annual incidence for tho years 1948-52 is 
shown in table 1. 

Reporting, Diagnosis, and Hospiulizalion 

Cases wore reported by physicians by tele- 
phone directly to the county health officer, 
giving the name, age, sox, color, address, date 
of onset, type of involvement, whether para- 
lytic or nonparalytic at tho time of report, and 
place whom hospitalized. The diagnosis was 
regarded as confirmed if there was an increase , 
in tho cerebral spinal fluid cells or if there 
were definite signs of muscle involvement. In 
addition, each reported case, was confirmed by 
tho examination of at least one oilier physician 
chosen from a panel of pediatricians and ortho- 
pedists designated by the county medical 
society. No charge was made to tho pationt 
for this service. Tin's consultation was re- 
quested by tho county health officer in order 
to maintain a critical level of diagnosis so as 
to conserve gamma globulin for family con- 
tacts. Following the report of a confirmed case, 
a county public health nurse visited the home 
to obtain routine epidomiologic information, 
including a household roster, and to give 
gamma globulin to contacts. Additional clinical 
information was secured from hospital records 
and from the attending physician. 

Table 1. Recorded CUHCH of poliomyelitis, Mont- 
gomery Gcnmly, Ala., l ( J48-o2 * 

Year Number of cases 
IMS.-- ,[ 

I IU() _ "' l 

i .1 1,1 -- 

lo/io f! 

1 (IK 1 _ _ 10 

j ,m i ... - - - 

1052 ^ 8 

i Thi'HO cases are not rlosigmUod as f;o tho status of 
paralysis but,' in practically nil instances recording has 
bocn'limitod to paralytic cases. 

The largest number of patients was hoapital- 
.iKcd at Saint Judo's Hospital; a few private 
patients wore hospitalized at Jackson Hospital, 
a smaller and private institution whore no respi- 
rators wore available. Maxwell Air Force Base 
Hospital provided isolation and physical Llier- 
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percent of the eases at the timo of certification. 
There, wore an estimated 29,600 individuals in 
this ago group. 

Gamma globulin was given during a 4-day 
period, beginning Juno 30 and ending on July 
3, in Montgomery city and -for a 2-day period, 
July 2 and 3, for Lbo county aroa. A total of 
32,055 injtKstions was adminiatorcd during this 
period. 

Epidcmiologic Invcstigatioii 

If mm Juno 24. through September 30, a house- 
hold visit was mode to 'every reported ease of 
poliomyelitis, and information for tho com- 
pletion of the ease investigation form (PUS 
Form 400.88A) was sought by personal inter- 
view of parents or other adult household mem- 
bers. Hospital records were reviewed and 
physicians and physical therapists were cniovied 
in 'order to obtain the- necessary clinical data, 
Thoso data wore completed for all but one ease. 
As a part of tho study, a physical therapist 
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examined all patients designated as other than 
paralytic (nonpnralytie mul suspected cases), 
whose onset fell between April 1 and June 23, 
in order to detect slight muscle involvements. 
In addition, all surviving patients who were 
members of multiple-ease households were 
examined and the degree of residual paralysis 
quantitated at a time 50 to 70 days after onset. 
An attempt was made to secure this same exam- 
ination on all cases occurring after Juno 23; 
only two cases in this group were not examined. 
In the following analysis the status of paral- 
ysis is based, whenever possible, on the results 
of this examination by the physical therapist. 
In 21 instances this resulted in the discovery 
of some degree of residual paralysis in a patient 
previously designated "suspect" or "nonpara- 
lytic." In no instance was there, failure to find 
''paralytic involvement in a case already desig- 
nated paralytic." 

Distribution of Cases in Time 
Between April 1 and September 30, 1953, 109 
eases of frank poliomyelitis and 11 suspected 
eases of poliomyelitis occurred, giving a total 
attack rate of 80 per 100,000 population, 1950 
census. These eases are tabulated in tables 2A 
and 2'B, by week of onset and by week of report 
for status of paralysis and for total cases. The 
outbreak appears to have begun early in April, 
with a progressive rise to epidemic proportions 
beginning in mid-May and reaching a peak in 
late Juno for both paralytic eases and total 
cases. Many of the cases subsequently found 
to be paralytic during the third and fourth 
weeks of Juno previously had been reported aa 
nonparalytie. 

Distribution oj Cases by Aye,, ttace, and Residence 
The age and race specific attack rates jiro 
presented in tables 3A and 3B, for all reported 
cases and for paralytic cases only. The highest 
rate for the nonwhitcs was in tho 1-4-ago group 
while tho highest rate of attack for the whites 
was in the 6-fl-ago group. This age differential, 
with regard to race, was true for both total 
cases and paralytic cases. 

The attack rates according to area of resi- 
dence within the county are presented in table 
4. The total attack rate for tho city of Mont- 
gomery was 89 per 100,000 population as com- 
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Jnl>le 5. Interval in days Ijclweeii onset of index 
cases and subsequent cuses of poliomyelitis in 
multiple-disc households, Montgomery County, 
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P-=jmrnlytic; NP=nonparalytie; S=suspcct case. 
3 Sao footnote, table 2A. 

pnrocl Lo 77 per 100,000 population for the 
rural portion of the county. If only paralytic 
ctises arc considered, attack rates arc fib per 
100,000 population, as compared to 59 per 
100,000 population, respectively. The attack 
ni to for tho southwestern half of the city (beats 
l t 2, 3, mid 23) appeared to be higher than 
those for tho northeastern half of the city. 
When paralytic cases are considered alone, 
those differences are accentuated. The nor th- 
en atom, portion of the city consists of middlo- 
<;lass families, while the southwestern half of 
tho city consists of one area of lower-income 
groups and another area of upper-income 
groups, in addition to the area (beat 1) that is 
predominately inhabited by Maxwell Air Force 
personnel. Evidence of radial spread was not 
apparent, 

Familial Aggregation 

Fourteen multiple-case households were 
reported during the period of study, 12 house- 
holds with 2 cases each and 2 households with 
3 eases tmoli. Thus, 14 households accounted 
for 30 of tho 120 cases. The interval between 



the onset of tiie first and subsequent cases in 
these households is shown in table 5. Twelve 
of these subsequent eases became ill \vilhiu n 
days after onset of the index case, while the 
other 4 had become ill within (i to 12 days. Tin- 
age-specific subsequent attack rates are present- 
ed in table 0. Tho total subsequent attack rate 
is 3,279 per 100,000 population with the highest 
rate of 9,589 per 100,000 being in (lie age group 
5-9. If consideration is limited lo paralytic 
eases, the total secondary attack rate is 2, 4 of) 
per 100,000, since 12 of the subsequent eases 
were paralytic (75 percent.). 

Only G of the subsequent cases (table 7) 
received gamma, globulin prior to the onset of 
their illnesses. The intervals between injection 
and onset in these cases were: same day, 1 ease; 
2 days, 2 cases; 3 days, 1 case, and 5 days, 1 case. 
The other case had received gamma globulin 
47 days prior to onset through the mass inocula- 
tion program. All except this latter ease were 
paralytic, four mildly paralytic, and one with 
considerable involvement. Of the 10 subse- 
quent cases which did not receive, gamma 
globulin, 7 were paralytic, 2 non paralytic, and 

I suspect. 

Summary 

A description of an epidemic of 109 frank and 

II suspected cases of poliomyelitis occurring in 
Montgomery County, Ala., with onsets between 
April 1 and October 1, 1953, is presented. The 
total attack rate for the county was SO per 
100,000, and the city of Montgomery had an 
attack rate of 89 per 100,000 population. The 
peak of the distribution fell during the week 
ending June 27. On June 30 and July 1, 2, and 
3, gamma globulin was administered, to 32,955 
children under age 10 in the mass prophylaxis 
program. Though there was a higher propor- 
tion of total cases in the older age groups in the 
period following the mass prophylaxis (table S), 
this in itself is insufficient evidence to conclude 
that tho mass prophylaxis altered the course of 
the epidemic. 
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awes of poliomyelitis having OIIHL after ilui mass moeulalioii of gamma globulin, 
Montgomery County, Ala., 1 June 30-July 3, 1953 
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P=paralytio; NP=nonpnralytic; 8=sus. 

1 To September 30, 1953. " See footnote, lablo 2A. > See footnote 2, table 7. * Gamma globulin actually given 



af ^TiK'SasPsSived gnmnm globulin, but not during the ma*, inoculation. All other OMM in this wriea recyiyod 
gamnm ^^obuln, I through the mn^ inoculation. Cuao HO revived only a "small .losage of measles t, (,. admin- 
[stored by a private physician. 
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.Hill, Urn .North (Jimdino 
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facilities. Aflor receipt of (In- ivpoH,, u ,. 
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rlnlft on (Jic /antily and on living coiM|.mns'. 

Definition o.f a Case 
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colls in the spinal fluid. A CHHO \VHH roiiHideml 
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Suspect" cr .... ' Jll ". 

A total 



'" 



- |j ^'*^ '.. .,1... 

-;"> I..-UI.I. ,,,. 

"'"'' 1 . '''. of 
. of l, 03 . 



-Area and Polio.nyelitis Histor 



ory 



" " J' Ji'Uf- tv 



' ' -- ;- i : i f . , 1 1 - , ,\ , , a 

'' ' v <i.a *-*'t'i 1 1 If , - 
i r ^-' j j , ' MH is 

' '- ' 't ' JifMlil.,, \ 




* 



" of Korth 



8 " """ "' 



hos 



, of 



ic Hen hi, 

Uh 



imihur of rprll riiww of ]ioUiimyMllH 
r, mid mmimnilylUO, CaMwOl <,oimiy, 



1!)4 2 

I! I'M 
liMfi. 



12 
2 



1 04 7 

MMK. 

I'MO 

1050 

I !)5 1 

1052.. 



21 
Mi 
Li 



Poliomyelitis is endemic, in the, area with 
simblo epidemics being reported in J44 and 
H)48. (Jases of poliomyelitis havo occurred 
,..V(M-y yeai 1 sinc.e I!):W (table .1). 

Acliniiufttration <>.f Gamma Globulin 

Gamma globulin was available to household 
,, (m taets under ago 20 and to pregnant women 
in tho household, regardless of ago. I he in- 



jo (! l,ioiiH wci-o giwu by tin', privat(! physician or 
tbo oonUu'.lH wci'o bi-oiighl to |,ho couiity hoalMi 
department and given injections by the hi-allli. 
offer. InooulutidMs were usually given on tho 
same day or ou the day following the date of 
n-.port of the index case. A gamma globulin 
request form, signed by tho nhysieian, listed 
all who wore, to receive injections, their ages 
and weights, and the total amount of gamma 
globulin required for the household. 

Mass prophylaxis was undertaken on July 
(i, 7, and 8, following the rising incidence of 
roported cases. Certification for mass prophy- 
laxis had boon obtained on July 2, 1 953. Gamma 
globulin was administered f,o 12,802 duMmi, 
a.-,- 10 and under, and also lo older children on 
the last day of the mass inoculation program. 

Kpidemiologic Investigation 

Since all reported cases in Caldwell County 
had been hospitali/.od and most had had spinal 
taps, initial work was undertaken by the Epi- 
demic Intelligence Service team in tho various 
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muscle ('.valuation. WHS performed 'by Lho KIS 
ollicers, as a means nf verifying this diagnosis of 
parnlysis. 



Pad. Kjndc.mwn <>j 

While the magnitudes of the P'^l' epidemics 
(1() J1()t approach the JOfili outbreak, it seems of 
interest l,o examine the slutpes of the epidemic 
curves for these piist epidemics. An outstand- 
ing eliaraeterisfio of (he epidemic (Jlll>VOH ior 
]04X, l!>no, Htr,!, a.nd J052 is the prominent 
.skewness to the loft, whic.li moaiiH that tl <vpi- 
domicH built more, slo\vly to a pmk tluiu tkoy 



duclinwl. Tin; prostMit opiclomic is fairly 
symmetrical. 

'Distribution of Oases in Time 

Tlio /irali (stisi? in this epidemic hud its onset 
on April J(J, and tlve last case occurred on 
August fi. 'Hie distribulion of cases by dates 
of onset (table 2) presents a progressive rise 
beginning in mid-May and continuing until a 
peak was reached during this week ending Only 
4. Then there was a gradual decline somewhat 
different front previous epidemics. Mass pro- 
phylaxis was given on July 6, 7, and S, the week 
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Table 7. Summary of index mid mibsequont: CIIHCH of poliomyelitis in mill Li pie-case bouacbolds, Ciilchvell 

County, M. C,, 1953' 
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P paralytic; NP mniparalytic. 

1 HiiKnool; oasos not included. 

2 Kxph'dd 3 days afliev 
' Exinwd days after 



household with 4 cases, 2 with 3 oasos, and 4 
wil-li 2 cases. A suminmy of subsuquuub casos 
in those multiplc-caso liousoholds by days after 
onsot of the indox case is shown in Uble 5. 

Tliuro wore 11 subsoqnonfc eases among ihc 
578 eontaets of index cases giving a- total subse- 
(|iiont iitttuik rato of 1,903 por 100,000 contacts 
(table (i). For children under ago fi, the sub- 
Roquwit iittu(!k vatn is 4,8,54 per 100,000 con- 
tacts of tin index case. This rate is significantly 
higher than the attack rate of 1,415 per 100,000 
population found in children of the same age 
group in the county. 

Th run of the subsequent cases had received 
gamma globulin ft or more days prior to onset; 



ono ease was nonparaly tie, one ease was severely 
paralytic, and one died. A summary of all 
cases in multiple-case households is presented 
in table 7. 

fi-ffects oj Gamma Globulin 

To evaluate the effect of gamma globulin in 
modifying the severity of disease, standardised 
50-70 day muscle examinations were conducted 
by a physical therapist on three groups of cases: 
' 1. Cases whoso onsets foil within the week 
June 20 through July 5, who did not receive 
gamma globulin (table 8A). 

2. Cases whoso onsets foil on July ov after, 
who did riot recoivo gamma globulin (table 8B). 
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7-1-1 (iti.v ii.xuiniiwUou 
paralytic status 



aral.vl.w 

panilyl.ic. 

All (lllHCS. 



eriio pcrccnl l.ivolvemrnl for ihro mi.pfl of c ll(W!a having 50-70 day muscle 
examimilioiiK,' Ciilihvcll (.Iminiy, N. C., 



Ouwils Juno 2<)-.luly fi 
(no gam nni globulin) 


Oiiwl.s .Inly (> and thm'o- 
afler (no gamma, globulin) 


Onsols July (i and l.hcro- 
aftor {gamimi globulin) 


Number 
caws 


AVOI'UKO 

involvtmiunt 
(iwrainl) 


Number 

UflHCH 


Avm i ag<( 
involvement 
(ptji'wml) 


Number 

CllH('S 


Average 
involve mon!; 
(percent) 


12 

. r i 
17 


.17.7 
1. (1 
13. 


.10 
1 
11 


20.7 
0.0 
18.8 


11 

<! 
IB 


0.0 
0.0 

n. o 



i This l.iiblo in pi'epan-il from data in Lable S. 

H. discs whoso onsets fell on July 11 or after, 
who hid received gamma globulin ( table 8C). 

Only eases under ngv 10 wero included and 
data on nil but one eligible CIIHC were, sue.ee.Ks- 
fully (inllocU'd. M(>t included in this analysis 
are, the HWUH iu inulLiplo-t:nHo housohoUlH. 

AnioiHi; Mie 44 fsaaos iue.luded in tho tlu-co 
fjixuips, '10, or tit) i)orc,(!tit, wore founcl to have, 
bulbil,!' involvement, though the 7-U dtiy ex- 
Hiiiiiiation revealed only 4, or 9 pt'feent, ns 
having- bulbar involvement. To ovnhmto tho 
moasurabhunodiryingofVeots of gtinimii globulin, 
a ermlo HtatiHtic, tho average pore-on t involve- 
ment, is employed. This is the arithmetic aver- 
age of tho percent involvement for tho enses in 
Iho various diiHHifieiitions. Its orudeness is a 
reflection of the groat variation of percent in- 
volvement from case, to case. 

A summary of tins average percent involve- 
ment for tho three groups is presented in table 
0. It is interesting to note that cases diagnosed 
as nonparalytie in tho 7-14 day examination 
bad an nm-ago percent" involvement of 1.3 pe,r- 
c,ent, whereas tho wises diagnosed as paralytic 
bad an average percent involvement of 19.1 
percent. Tho oases wero classified according 
to paralytic, status us determined in the 7-14 
day examination. 

Among tho 1 2 and !() paralytic, eiises in groups 
:i and 2, respectively, tho average, pereont in- 
volvements wero 17.7 percent and 20.7 percent 
us compared to 9.0 percent for the 11 paralytic; 
cases in group 8 (the group receiving gamma 



globulin)- Tho dill'erences aro not statistically 
significant. 

Among tho 17 and II total eases in groups 1 
and 2, the average, percent involvements worn 
13.0 percent and 18.8 percent as compared with 
(i.O poreont for the 15 cases in group 3. 

Whilo the, results are consistent with tho 
hypothesis that gamma globulin modifies 'the, 
severity of paralysis, they are neither conclusive 
nor dramatic,. A look at the range of severity 
among cases receiving gamma globulin prior to 
onset bears this out; involvements range from 
0.0 percent to 31. ft percent. 

Summary 

A description of an epidemic of 134 cases of 
poliomyelitis occurring in Caldwell County, 
N. 0., between April 1C) and August 5, IflfiS, is 
presented. Tho total attack rate for the, county 
was 309 por 100,000 population, and the peak 
of tho rather symmetric epidemic curve oc- 
curred during tho wook ending July 4. On. July 
5, (i, and 7, gamma globulin was administered 
to 12,802 children in the mass prophylaxis 
program. There is little evidence, to conclude 
that mass prophylaxis with gamma globulin 
altered the course of the epidemic. 

Muscle evaluation data were analyzed to in- 
vestigate tho effects of gamma globulin on the 
paralytic disease. No statistically valid con- 
clusions could he drawn from the results. 
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Tnhlul. Number of report! IHH of poliomyelitis 
(muilyiUi <! i<>'ipnnilyli( ! ), CuLnwlm (.otinly, 
N. (1., '19 10-52 



Year 
MM ().._. 



11)40 

HM7 



1050 

I Mil 



1 

71 
1 

M 
(i 

in 

<i 

18 

8 



listed nil who were, to iTC-oivc injections, their 
a^es and weight*, and the total am omit of 
o-nmma Klohid'm required for the household. 
* iVItiHB prophylaxis was undertaken on July .Ifi 
and 1(1, following the rising incidence of reported 
(sum* and c.ertilication of eligibility on July JO. 
Oaminn globulin WHH administered to 14,780 
children from birth to ago 10, and also to older 
children OH the lust day of the mass inoculation 
program. 



gic Investigation 

Since most of the patients were hospitalised 
and. many had had spinal taps, initial work was 
nndortaken in the various hospitals in Charlotte-, 
AVinKton-Sulein, Greensboro, and Hickory to 



collect diagnostic and clinical information. In 
addition, physicians and local laboratories were 
consulted, in' order to obtain additional clinical 
and diagnostic information. From August If) 
to August 10, a visit was made to the household 
of every reported case, and information for the 
completion of case investigation form 400.88A 
(appendix D) was obtained by a personal inter- 
view of the parents of the patients or other adult 
members. Whenever circumstances permitted, 
a muscle evaluation of the case was performed 
by the ELS officers as a means of verifying the 
diagnosis of paralysis. 

'Paxl Hpidemictt of Poliomyelitis 
The noteworthy characteristic of the epi- 
demics of 71 eases in 1944 and of 97 eases in 
1 048 is that both epidemic curves are fairly sym- 
metric Tn the 1948 epidemic, the distribution 
oE eases under age 10 and the distribution of 
cases age 10 and over reach a peak in the same 
week and present the same general appearance. 
However, the distribution of cases under age 10 
spans a 5-month interval, while the distribution 
of cases age 10 and over spans a 3-month 
interval. 

Distribution of Gases in Time 
The first reported case included in this study 
had its onset Juno 7, and the last case had. its 
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u-t'ek of the, H-week epidemic. Muss prophy- 
laxis wits conducted on -Inly 'l/i and. Id, during 
llio sixth week of Mic epidemic. (Mie week follow- 
ing thi' punk of the epidemic). The distribution 
of eases under ii^o 10 (Hid enses age- 10 and over 
reached Uicir penk '2 weeks apart; the. former 
peaked during (lie- lifMi week, und Mie latter 
peaked during the seventh weekol' the epidemic. 
This indicates the, (|uite apparent shift to rases 
in older a^e groups as Mm epidemic, progressed. 
As Mm distribution of cases by date, of report 
(tablet) indicates, there was little, lag between 
the date, of onset and tbe date of report. 
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K-iuntil Character iitticft of Canes 



The disti'ibntion of eases by age, sex, race, 
and paralytic, status is presented in. table 3A, 
and related uttack rates are presented in tablo 
'AC. The total attack rate for the SO cases in 
the, county is 139 per 100,000 population (based 
on .1!)fi() census figures, table 3.B). The total 
attack rate for \vhite .males is 180 per 100,000 
population as compared to .123 for white fe- 
males, the difference not being statistically sig- 
nificant, All patients .were white except one. 
Of the total eases, 70, or 81 pereent, were found 
to be paralytic. 
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Table '1C. ALliu-.k rates per 100,000 population, Cnlawbn County, N. C. 
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7). The subsequent attaek rate for 
ehildren under age 5 is 0,250 per 100,000 eon- 
tuets. This is not signilieantly higher than tlie 
attiu'k rale for ehildren under age 5 of 5,108 
per 100,000 population for the entire county. 

App/niml of ttffc.cln of (famma Globulin 

To evaluate the eH'eet of gnmma globulin in 
modifying the severity of disease, 50-70 day 
musr-le examinations worn conducted by a 
physical therapist on three groups of eases: 

!, Cases whoso onsets fell within the week 
July 8-14, who did not receive gamma globulin 
(table 8A). 

2. Oases whose onsets fell on July 15, or 
thereafter, who did not receive gamma globulin 

(table SB). 

',}. Cases whoso onsets fell on July 15, or 
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Virginia 



and Washington County and Bristol, 



On July 22, l'.f.;t, ,Di'. Cecil Tucker, director 
of the division nf preveMttible diseases, Ten- 
nessee Department ol' Public. Health, and Dr. 
M. T. Shanbolt/., I'.nminissioMer of health, Vir- 
ginia Department !' HIMi, I'l'MUcsLi'd the, 
services ul' mi epidemiologic. team (^ assist^ in 
the investigation of mi outbreak of poliomyelitis 
then occurring in Sullivan County and Bristol, 
'IV.mi., n.ii(l in Washington Comity mul Bristol, 

Va. , . 

Behveen April I und July V2, Mi discs had 
I,,,,,,, 1T ,,H,rted from this arm, about one-third 
of them from Bristol alone. Approximately 
(10 percent of the patients were reported as 
lining paraly/ed. 

A team composed of J)r. Ilrin/. lOu'liemvald, 
Kpidemie intelligence Service oHic.iM' in rliar^, 
and Dr. iVIiu-l.in Keller, KIH oflicrr, was UH- 
siKned to Drs. Tucker and SluudmlU, and 
tbroiiji'li Miem lo Mm local be.alMi deparlmenLs 
in this area. Tim I.eam nrrivrd in Mm area on 
July 2(1, and mcL Dr. -I. W. Unvin, vSullivan 
Coitntv bealUi odicor, and Dr. -ftuncs Snicr, 
m,(,in^ dire,e,f,or of hculMi for Mio soulJuvTsl, 
disl-ricl, of Virginia. Tho epid.Hiiiolo^e m- 
vesl-i^atloii was (Carried out. from ''uly 20-31, 
wiUMi roLuni visit, to Mm uroa by Dr. Kic.ben- 
walil on Antfusl, 21 and by Dr. Keller on Sep- 



Due, to the fata that the two counties and 
Bristol are geographically contiguous and repre- 
sent a single epidemic region, this report will 
deal with all three areas. Bristol will be con- 
sidered for the most part as a unit, instead of 
its two political subdivisions. 

Aroa and. Poliomyelitis History 

Tho area embraces the northeastern portion 
"of Tennessee and the- southwestern tip ol' 
Virginia, Sullivan County, Tenn., borders on 
Washington. County, Va., on the north, and on 
Carter County, Tenn,, in the southeast. Wash- 
ington Comity borders Smyth County on the 
northeast and Asbe County, N. C., on the 
southeast, Bristol is located roughly m the 
center of the area astride the Virginia-Tennessee 
State line, whirl) politically divides it into the 

Gammn Globulin in the I'nipliyluxls '' I' 



two j^eographieally and economically --.... 
eilir-s of Bristol, Va., and Bristol, Tenn. 
litisl.ol, Va., lias the status of an independent 
city, while its Tennessee counterpart forms a 
part, of Sullivan County. 

Washington County, Va., has a population 
of 37,536 with 3 percent nonwhites (1950 cen- 
sus) j Sullivan County, Tenn., exclusive of 
Bristol, numbers 78,291 with 2.5 percent non- 
whiLcs; Bristol, Tenn., has 1(1,771 inhabitants 
ami Bristol, Va., has 15,954, both with approxi- 
mately 7 percent nonwhites. 

The population increase for Sullivan County 
for the period 1940 to 1950 was 37.6 percent, 
while it was only 2 percent for Washington 
County for the same period. Bristol, Tenn., 
gained' 19.4 percent, but its twin city incmiscd 
03 percent in the same 10-year period. The 
population increase in Bristol was chiefly due 
to the influx of workers employed in the many 
new industries manufacturing a wide variety of 
products. A large part of the total income of 
tho two counties is derived directly or indirectly 
from these industries. However, in the rural 
areas, there is also a great deal of farming and 
eaUAe raising. Because of the mild summer 
climate and pleasantly hilly terrain, many 
lourists are attracted to the area. 

The poliomyelitis incidence since 1944 is 
presented in. tables 1 and 2; separate data for 
either half of Bristol wove not available. "Until 
this year, only paralytic poliomyelitis was 
roportablo in Tennessee, so the figures from 
Sullivan County indicate only the incidence of 
paralytic disease. During this time period, Hie 
largest outbreak in Sullivan County was in 
1947 when 23 paralytic cases were reported, 
n'sulting in an attack rate of 26.4 cases per 
100000 population. This outbreak did not 
spread into Washington County, Va winch 
recorded its peak year 3 years later when 21 
(t asc9 occurred, resulting in an attack rate oi 
39 3 cases per 100,000 population. 

Seasonal peaks in this area are usually readied 
in the last week of August or the first 2 weeks 
of September. However, in Sullivan County 
last year tho peaks occurred in November, 
when 6 cases (one-third the total number foi 
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willi attending physicians and physical thera- 
pists. Followup visits "were made to the county 
on. August 21. and on September '22, to obtain 
similar information on the, eases reported in the 
interval. 

DiMrilml'um of Oases in Time 

From April I to August a I, 1053, a total of 
138 eases of poliomyelitis was reported from 
this (i run. Of these, /I!) eases were reported from 
Washington County, Va., 10 from .Bristol, Va., 



34 from Bristol, Tenn., and 29 from tlio remain- 
der of Sullivan County, Tonn. The investiga- 
tion indicated that 3 patients in Washington 
County were definitely not ill with polio- 
myelitis, and in 5 other children, diagnosed by 
their physicians as having' the- "abortive" typo 
of poliomyelitis, the, clinical history was incon- 
clusive and there, were no positive spinal (hi id 
findings. The latter 5 patients arc, therefore, 
classified ns "suspect" and arc not included in 
this analysis. Five patients .residing in Wash- 



IHsli-ibtilioii of tolal <MIHCH and pai-alylie CUSOH of poliomyeliliH, by week of onset, Hristnl, Va. uml 
Tenn., Sullivan Comity, Tettii., and Washington County, Vw. 
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Table <(. ALlnctk rales of poliomyelitis per 100,000 population by Hex and race, llrlalol, Va. amlTeim., Sullivan 

County, Tcnii., and WashingUm Comity, Va. 
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Tnll 5C. NiiinhtT of uitHim of poliomyelitis, by age group, sex, race, ami paralytic status, Bristol, Vn. 

and Tcnn., 1953 Continued 
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nhlo SI). Niunlim' of CHNtiH of poliomyelitis, by age group, sex, race, and paralytic status, Bristol, Vn. 
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Tnhio 5K. C..HCH of poliomyeHtis, by age group, sex, race, and paralytic status, Bristol, Tcnn.,J953 
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Figure 1H. Number of iioliomydilis CORCM, Ili'ltttol, Va. mid Temi,, 19511, liy week of ousel, age group, uiul 
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Cases Since Gamma Globulin Administration 
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Wa,h,ng on County mul .Bristol, Va., a total of 
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Carter County, Tennessee 



On July 23, 1 9i>3, Dr. Cecil Tucker, director 
of the division of preventable diseases of the 
TemH'swne Department of Public Health, re- 
quostml assistance from the Communicable Dis- 
WIHO Center in the investigation of an outbreak 
of poliomyelitis in Carter County. Between 
April 1, 10B3, ami the date of the request, n 
total of 25 caaos had been reported, giving an 
overall rate of 01 eases per 100,000 population 
(h>r>0 census). Approximately 77 percent of 
the eases were said to be paralytic. 

A loam composed of Dr. Heinz F. Eiehen- 
wald, 'Epidemic Intelligence Service officer in 
charge, and Dr. Martin D. Keller, EIS 
nllieiH-, was assigned to Dr. Tucker. The team 
urrivcul in Eli/abethton, Tonn., county seat of 
Carter County, on July 23, 1953, where they 
were assigned to Dr. James M. Willett, health 
"oiTicer of Carter County. 

At bills time Carter County had started a 
mass inoculation program with gamma globulin. 
From July 23 to July 25, the EJS oflicers 
participated in the mass inoculation program, 
aftor which they carried out a brief epuleinio- 
logic investigation. This was completed on 
July 28. 



Aifca and Poliomyelitis History 
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ot Tennessee in the mountains 
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ol report, Carter County, Tcim., 1953 
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Tuhlo I, Attack rates t cr 100,000 population, l,y se.v, for O.rior C. 
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luivr IxMin .voporiod from tlio oounty botwo<'ii 
llion mid AiignHt ;{.! , Thiwi diita aro pj-oHontiul 
in liihlc, 2. 

Distribution of Cases by Age, Sex, Race, 
and He.Hide.nce 

Thoru were, no (! H,SCH in the, HiniiH nonwluto 
ixipiiliitioii. All putioniH u-oiv, above 1 yar of 
'ifi'n, mid tlio higlicHl; atlac.k rato o^mirrtul in 
the 1-4 ago group. Tlio attack rato for males 
was higher than for fomabs foj- the county ns 
n. wlioln, but tlio dirt'ci-oiico is not significant. 
'riuiHrt data are Hiunmariiscd in tables ";j and 4. 
Tlui aUatilc rntn for total (jaaos in tlio c.oiinty 
wis fiS.fl ])(>,. 100,000. The rural-urban break- 
*lown_ IH shown ,in tablo 4. Elixahothton 
oxiXM'KUHsod an attaek mto about twice that of 
Mm rural ai'ea, 

/I///- D'wlrilmtwn Ikfore <ind After Peak Week of 
Outbreak 



Before July 4, the dato (lie (ipidcjinic.'ro. 
iU ])(ak, ,S.'i pe.n^nf, of the. (SUHOH in the (jounty 



were under 10 years of age. After July 4, 07 
percent were under 10 yours of age. If Eli za - 
bethton alone is considered, before July 4, 75 
percent of the cases were under 10, and 07 
percent after that date. In the rural areas 
these percentages are 87 percent and 67 percent 
respectively. ' 

Familial Ayf/reyation 

There were 2 multiple-case households in 
Carter County. In one family, 2 cases oc- 
curred; in the other, |J children became ill. 
All the subsequent cases had received gamma 
globulin. These data are summarized in 
table 6. 

Summary 

An outbreak of poliomyelitis involving 25 
eases in Cartel County, Tenn., is described. 
Mass prophylaxis with gamma globulin was 
given late in the course of the epidemic. Only 
one case occurred after immunizations had been 
completed. 



Cuminn Globulin in ihc ProphylnxlH of 
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Avery County, North Carolina 



On July _2I>, 1053, Dr. KYed'Foard, direelor 

I 10 < msion of epidemiology, IVorth Carolina 
S ate Hoard ol Health, request,.,! the services 

01 ft team from the Cmmm.nienble Disease 
Center to aid in tl,,, investigation O f , ln (ll|t . 
break of pohomyehtis i,, Cal.lwoll, Catawba, 

n ;V' Cly 1 ?!" llira - '''>' l<n, e,on si sti,, s . of 
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' T',v '"I "'* 1 " 1 *"'iee offieo,,, and 
' ! W. Black, statistieian, was ,. ,,,, 
( ; ( "" f )r - '< Gl'm Smith, ET8 

1 M?"?, '' I'''" N rth Camli1 " 1 Statl > 
l ' Aftor tlll< ""'"I' in 



ami ICeller r.^orle.l to ]),. 

A eRae, health olfie'.r of Avtry 

Comity, on August 20. } 
At the ti , nc f ,;,. , |1 . ] . viil jn l]in 

21 cases of pol,omyoli(.i s l,,ul b( ,, n r , ()H ; 
smco Apnl 1, I< )53 . A11 



,,, 
was usually Imn,,! ,,.,., fl , .......... , " 

S,xty-s,.v,n pereenf ,,f . |,,l,,| ,.,.,.,. 

l''ns -ere hosp.l.li,,,,!. Hi,,,,, ,.,,, ..... 

'"' I* Ineililies, ,, IH1W ,,, ..... ' ^ 

"''",'' ...... = Ashevilh. Orthoped 

H, Ash,vill,., N. ('.: .Inlms,,,, ', I 
Aleumrial llo S |,,|,,,| in , )() | m . s ,, M ,, i(v ,,, ( ^ 
"<! Ui'aee ll(is|>i|.n| in H, in ..... , |,;|| (| ^\, 

Administnnion of <;,, (J 

' l '"ui.Kl,,l, 1 ,li,, wl ,M 1 ,iml,Mi.v ll il ll l,| 1 . I,, !,. 
...... ' ..... " 1:ls ..... I"'' 'I ..... K'e nf ;m ,, , ..... . 



Area and Poliomyelitis History 



, ..ss,,,,, 
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7, a mass ,,n,|,| ly | 11)liH 
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Hie population is nomvliite i'.H, ( nu>l 
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cr ,va.s ,n 1048, when 12 cns(!s wcl , ( , ,. () ^ 
~,n a rate of 80,5 w 1 - 
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Table 2, iHsli'ibulion of loliil eases ami of jwralylie 
ease* of ]mliouiyulili.H, by ivck of report and week 
of ousel, A very County, IN. (1., 1953 
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reported between. August 28 mid October 31, 
were collected by Dr. Smith. 

A ease WHS considered "suspect" if it was non- 
paralytie and no spinal puncture had been per- 
formed, or if there wore less than ]() cells in the 
spinal fluid. 

A. total of 25 eases had been reported .by Oc- 
tober ,'il. Of these, 4 were classified as "sus- 
pect" and were excluded from the analysis. 
Two other patients were classified as "not 
polio." Of the proved cases, only one patient 
WHS nonparalytie. There were no deaths. 

Diulriltutwn of Cases in Time 

The If) proved cases of poliomyelitis occurred 
in A very County between June 14 and Septem- 
ber .14, a rate of .142 per .100,000 population. 
The distribution of cases by week of onset is 
presented in table 2. The first patient became 
ill the week of June 14. The next case occurred 



Table !!. Number of lolnl (WHCH of poliomyelitis ami 
per 1(10,000 population, by age, Avery Counly, 



Summary of subsequent cases in muUipIc- 
ene households* Avery County, N. C., 1953 
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1 liu'lii(l<!H UK! I nonpai'iilytic CIIHO. 

co 10 yeai-H, but on the second day, older chil- 
dren Avere also ineluded. 

.l!l])id<!:niiologic Investigation 

From August 20 to August 22, wben tbe team 
left AviM-y (.'onnty, a. htmsehold visit was made 
to every reported case of poliomyelitis and in- 
fornmtion for the, completion of ease investiga- 
tion form 4 00. SKA (appendix D) was ol>tai]ied 
by personal interview of parents or other house- 
hold members. Hospital information eoneern- 
iu the eases had been collected previously, when 
similar information had been obtained, for the. 
Caldwell and (Juliiwlm eases. Data on patients 



Table 5. Summary of eases wllh otisoL after 

inoculation of gamma globulin, August 6-7, A very 
County, N, C., 1953 
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I- re IB. Number of poliomyelitis cases per ircek, A very County, N. C., 1953, by week of ousel, age group, 
'''S 11 ' * and paralytic slnliis. 
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Smyth County, Virginia 



On September .IT), lO/jU, I) r . M. T. , 

commissioner of the Virginia Department of 
Health, invited the romniunieablo Disease 
Center to aid in UK- investigation of an outbreak 
of poliomyelitis in Smyth County, Virginia. 

.Dr. Martin Keller, lOpidomie Intelligence 
Service ollieer, was assigned to l)r. Shanholtn, 
HIM! through him to Dr. James Suter, acting 
director of health of the, southwest district of 
Virginia. Dr. Keller reported l;o Dr. Huter in 
Abingdon on September 21. 

Between April I and September 15, SO cases 
of poliomyelitis had been reported in Smyth 
County, giving un attack rate of 100 cases per 
100,000 population (U)r>() census). Eighteen, or 
M percent, of these patients were said to ho 
paralytic., There had been no deaths. All 
except ono of the. reported patients had boon 
hospitali/.od. 

Area ami Poliomyelitis History 

Smyth. (Bounty it* located in tho southwestern 
IHirtion of Virginia, midway between the 
Sheimndoah Valley itiul tho Groat Smoky 
Mountains. It joins Washington County, an- 
other area of high poliomyelitis incidence, on the 
west. The terrain is generally hilly, the summer 
eliniate mild and dry. The economy is mainly 
tigrienltural. There are Home industrial estab- 
lishments located near the, comity scat of 
Marion. The population, according to the 1.950 
census, \vas 30, 187, of which 1.0 percent were 
nomvhite. There had been a 4.0-percent in- 
cpeiinc over the 1040 population. Marion, the- 
only urban center, had a population of 0,982, 
of which M.7 percent were nomvhite. 

Since 1.040, the incidence of poliomyelitis has 
been generally low. The number of reported 
ruses per year since 1040 is presented in table 1. 

Reporting, Diagnosis, and. Hospit alligation 

Canes were, reported by physicians, usually by 
telephone directly to the county health office, 
giving mime, age, race, sex, address, date of 



onset, and paralytic status. All but one ca 
were hospitalized either at the Crippled Ch: 
(Iron's and Memorial .Hospitals, Eoanoke, or tl 
Johnston Memorial Hospital, Abingdon. 1 
tho request of the attending physician, doubtfi 
cases were often visited by the district healt 
officer to confirm the diagnosis. The fini 
diagnosis of paralytic status was generally base 
on a report from the hospital. 

Administration of Gamma Globulin 

Gamma globulin was nude available to bouse 
hold contacts under the ago of 20, and t 
pregnant women in tho household, regardless c 
age. The injections were generally given by th 
private physician, but occasionally by th 
health officer. They were usually administers 
on the day of report or within a few days there 
after. A gamma globulin request form was sub 
mitted by the physician listing those in th 
household to receive the inoculation, their ages 
and the amount of gamma globulin to bo used 

On August 24, the county was authorized ti 
conduct a mass prophylaxis program. Tin 
was carried out on August 26 and 27, and 0,541 



Table 1. Number and vutc per 100,000 population o 
reported cases of poliomyelitis, Smyth County 
Va., 1940-52 



Ycsnr 


Population 


Number 
of caK(js 


Number 
of cases 
per 100,001 
population 


1940 - - 


i 28, 861 
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B. i 


1041 ' - - - 


?8, 904 








1942 . _ . 


29, 120 








1943 . --. 


29, 259 








1944 , . . . 


29, 391 
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30. 1 


1 945 


29, 524 








194fi 


29, 657 


1 


3.' 


1947 - 


29, 789 








1 948 


29, 922 


3 


10. ( 


1 949 


30, 054 


2 


6.' 


1950 


' 30, 187 


21 


69. f 


1951 


30, 320 


5 


16.1 


1 952 


30, 452 


15 


49. ! 
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lit. [\iiinhrr of poliomyelitis cam's pitr week, Stiiylh County, Vii., 1953, by week of onset, age group, 

and paudylic status of t:i 
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Distribution of Q^KPS in Time 

The 43 <!on/irmod ruses of polimtiyrlUi: 
cui'i-ed in Smyth County l>rtwron July !), I 
andOetohorSl, 10/M. ' 

The distribution of total and of p, m il 
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urlm.il populations, nor \vere there, any dill'er- 
(Mices in rate belween the Iwo Hexes. No evi- 
dence of nidi n.l spread could be detected. 

Till) li -I. Siiriiiiuiry nl' nil CUMCH ivilli OMHCIH ul'U'r lln- 
niiiHH inoi'iilnlioti of ^iniimii globulin oil August 26 
mid 27, !'>r>;i, Sniylli Cotinly, Vu. 
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Familial, Af/yreyatinn 

'riicro worn no confirmed 
liouscliolils in SinyUi OouiiLy. Of Uic 
holdw rrporl.ed, bodli of Uir siibsoquuiit cusos 
were lisl.t'd as 



Tbi! mass iiuxsiiliitiou program WHS amdud-od 
on August 2(i and 27. Snbsuquonfc to this, (} 
CHSCM occurred, ,'J of whom had received gamma 
globulin. Thcso da la nro sumtnarixtid hi 
Uiblo A. 

Sinninary 

An outbreak of poliomyolitis iu Smyth 
Oouiil-y, Va., is bi'ic-Uy [Inscribed. ICxncpl- for 
Uie liig'h iiU.iu-Jv rain in infants nndor I year of 
ago, the outbreak presented no unusual features. 
Muss prophylaxis witli gamma globulin was 
given several weeks afLor the. poak of the 
epidemic had. boen readied. 



Stearns, Ben ton, and Meeker Counties, Minnesota 



On September S, 1953, Dr. A. J. Chesloy, 
secretary and executive oflicer of the Minnesota 
.Department of Health, stated that he would 
\veleume assistance from the Communicable 
Disease Center in the investigation of an out- 
break of poliomyelitis in Stearns and Beaton 
Counties of central Minnesota. These comities 
hud been approved for mass prophylaxis with 
giimiinv globulin on September 4, 1953, and tho 
program was lo be initiated on September 9, in 
Sti'iirn-s County. At the time of the request, 
Mill cases had been reported in Stearns County 
and 1!) in Benton County. Their populations 
uimH-diiijr to 1950 census) are 70,081 and 
1 ">,!>! 1, respectively. No deaths duo to polio- 
myelitis had been reported from Stearns 
County at that time. Benton County had 
reported one fatality. The attack rates at 
tins time for Stearns and Benton Counties were 
10 and 119 per 100,000 population, respec- 
tively, based on 1950 census figures. 

An adjacent county, Meeker County, was 
approved for mass prophylaxis on September 
U. liiuS. Twenty-two cases out of a popula- 
te 18,flGO had been reported during this 
.giving an attack rate of 100 per 100 000 
population, based on the 1950 census figures 

llie investigations wore made by Dr Ira L 
Dryers, Epidemic Intelligence Service officer' 
who worked under the direction of Dr D S 

t^^^*'** Potion 



- 



, 

Society, and Dr. David 
A *on, health officer, Meeker Count* 
Myers reported to Dr 



R 



fo 



September 25; the follo\vu|> visits Won , ( , om _ 
pleted November 9-14. 

Area and Poliomyelitis IHsiory 

Steams County iw located in nml-cou|,nd 
Minnesota on the Mississippi ](i V( .r. 'p| u , 
terrain is rolling in elmraetcr and Mm whole 
area contain* numerous Hina.ll hikes. This is 
chiefly an agricultural urea wiMi many siiml'l 
industries, a paper mill, and a bi.rgn 'grtmilo 
quarry. Thn population of Stearns Cmmtv in 
19fiO was 70,081. The city ,,f SI, Cloud bas a 
population of 22,781. ami is located on (he 
oaslorn border of the co.in.ty nn (,1m Mississippi 
Kivcr. Tho city limits of Si, ( 'loud oiimmpmw 
an area which nxtmuls into two mljarnnl 
counties, Benton to f.hc northeast and'si,ei<- 
burno to the southenst, ApproximiHely Mirne 

lifthsofStCIoudci^iMi, 1 clMdcdinS|,earus 
County The, population is almost nntirelv 
white (less limn 0.2 p.,,:,,,., j,< nomvhitc), and 

the population has beon ( |uitc stablo ,1,,,-ino. the 
past 10 years, 

AUeast onn hup opidnn.icdf polinn.yclitis 

\Vflft T"M V/^**l'il irn I'm I in LJ t t-t ' 

"'''^'^'Hitittiul'ti J I J ijliniir*TI*J i /niti/ip i * < 

i09n T 11 '*n j in V'uuui>y prior in 

1Qr l9 'ro n ' ' <i2 (!UH(>H W(li '" lll ' 110 '''l'''l. Ill 

19o2, 02 eases were recorded in Steams Connly, 
37 cases ,n Meeker County, an<I I (i cases in 
Benton County. Thn inndnncn of poliomye 
Jitw in fttoiinw County during U)f,a Wlls ron . 
Bic oi-od to be unnsu (1 .ll y lii K ],. ]),.[,, (j j 
poliomyelitis c,ases wern Ini-<.I v ,, , V ,' 
mthosouthernpartoftf.oSl,, ' t4mt ^il 
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to the. State health ofl'ieer or ho mii.y report to 
the oily health officer. Uc.ports may also Ix; 
miule by tin 1 , physician through the hospital to 
the city nursing ollieo, and from there to the. 
health officer. Tito I'ollmvhig infoi'iuatioit is 
usually included on the report; date, county, 
Military district, hospital, name,, address of 
residence, age, se.x, dato of onset, typo of in- 
volvement, and physician. About 07 percent 
of reported oases were hospitali/cd. hi tho 
past, the diagnosis wns based on th.o physician's 
report and no further e.onlirmalory mofisuros 
were undertaken. 

In many instances, a. suspected ease, of polio- 
iiiyolitis wan taken to the local hospital for 
spinal fluid examination and then admitted. 
immediately upon diagnosis. This was fro- 
(piontly (.rue in St. Cloud. However, in some 
of the outlying villages with smaller hospitals, 
patients wore frequently rol'orred to one of tlio 
other hospitals in Minneapolis, which SB about 
(18 to HO miles to the, southeast. Over 05 
poreont of the eases from Stearns and Bunion 
Counties worn hospitali/od. in the- St. Cloud 
Hospital. About one-lifth of the eases from 
these, eonntios and one-half from Meeker 
County were hospltali/ed in the Elizabeth 
Kenny Institute in Minneapolis, and tho re- 
mainder were hospitalized in other hospitals 
either locally or In Minneapolis. 

Administration of Gamma Globulin 

(lamina globulin in .Minnesota is distributed 
through the State Department of Health in 
Minneapolis, and requests are. usually received 
from tlm private physician by telephone. In. 
most cases, a lag of from I to 2 days ooourrod 
between the request and tho administration of 
gamma globulin in Stearns County, duo to the 
faot that following receipt of the request, whieh 
spooKied the names, addresses, weights, and 
ages of contacts, tho gamma globulin would bo, 
mailed to the physioia,ri. Gamma globulin 
was available to household contacts under ago 
IK) and to pregnant women of the household, 
regardless of age. The injections wow given 
by their private physicians. 



On. September 4, 1953, Steams and the neigh- 
boring county of Bonton we.ro simultaneously 
approved for mass prophylaxis with gamma 
globulin. Meeker County was approved on 
September 14, !!)f>H. Those certifications were 
made on the basis of high attack rates accom- 
panied by a rising incidence of reported cases. 

Tho gamma globulin was available to all 
children in the three comities from age months 
through 14 years, in Stearns County, the muss 
prophylaxis was given on September 0, .1.0, and 
II.. In Bunion County, it was given on Sep- 
tember 1,1, 14, and 15, and in AToeker County, 
on September Hi, 17, and 18. In Stearns 
County and Bun ton County, 20,101 children 
were inoculated, and in Meeker County, fi,l30. 

Epiilcmiologie Investigation 

From September through September 25, 
general opidemiologio information was ob- 
tained from all reported cases. Special em- 
phasis was placed on tho verification of the 
dates of onset and the confirmation of tho 
diagnosis. An official list of all cases reported 
to the State Department of Health was secured 
from Dr. C. B. Nelson. This list was checked 
against the hospital records of the St. Cloud 
Hospital and the Elizabeth Kenny Institute, 
and was also cross-checked with the list of 
reported oases in the city nursing office in 
St, Cloud and. again with the county nursing 
office in Stearns County. It became evident 
early in tho investigations that homo visits to 
all cases wore not feasible due to the large area 
involved, di/neulties in transportation, and 
difficulties in, locating patients, a largo number 
of whom resided in rural homes of three, counties. 
Fortunately, the majority of cases were hos- 
pitalised and. evaluations of physical therapists 
wore available for the majority of cases in 
both St. Cloud Hospital and the Elizabeth 
Kenny Institute. Initially, the investigation 
included a review of pertinent hospital records, 
observations of hospitalised eases, and contacts 
with, tho private physician. Later, home 
contacts were possible and a bettor evaluation 
of tho later cases \vas thus feasible. 



Gamnw Globulin in ihc Prophylaxis of Poliomyelitis 
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In a number of instances, city and county 
nurses ucre most helpful in procuring informa- 
liim necessary for the completion of tho detailed 

nrnnls. A follovnip visit was made to the 
Mirer- counties from November 9 through 14 to 

complete (he original records and investigate 

ciisi-s \vhich had occurred subsocjuent to the 

initial visit. 

J)t$lribttti<m of Cases in Time 

From February 1, 1953, to November 5, 
iS'.tt, u total of 139 confirmed cases of polio- 
myelitis were reported from Stearns County; 
Wl of these were paralytic. In addition, 9 
"suspect" eases wore also reported. (For the 
purpose of this report, all reported cases of 
po inniyrhMs Miat were nonparalytic or had 
;'"brr no spinal puncture or less than 10 cells 
"i Mi, -spinal fluid, were classified as "suspect") 
From May 13, 1959, to October &, ]0s 3) 21 
cases \vere reported in Benton County, 16 of 
the.se being classified as paralytic upon in- 
vestigation. Jrom January 30, 1953, to Sep- 
tember M. 1953, 21 cases were reported in 
Meeker County, 11 of which were classified -as 
pan, ytic upon .mitigation. Three eases from 
.Meeker Lounty wen; reported as "suspect " 

'bus from the 3-eoiinty area, a total of 193 
' u -> of poliomyelitis was reported to the 

Nate Department of Health; on investigation 
M ol (J,,ae worc C91lfil . med t . f > 

m>ela,s and 12 were classified as suspect !Z 

] " <>"ly one case reported as poliomyelitis was 
"' 'Imgnos.s changed. This case HmiSflfts 



the tJu'ee other fiUnlilies inriinvd within ll 
ensuing 3 weeks. The ruse I'afalily n ,(,e I'm- 1]! 
area would therefore he 2.K perc,-,, f (based on all 
confirmed eases). 

Tho incidence of poliomyelitis in |,|,j s 
showed a note,\vorMiy inerenwi dui-ii)..- KJ/J.J 
indicated by table* I-.;}. (;oMs ( ,,u,ntl v ' n^l 
might expect from this history ami iVun, tho 
fact thnl, many of the eases occurred lale in 
the poliomyelitis season in l!)^>, rases continued 
to be reported in M,e area during (Jut (1(ll .| y 
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nionl-lis ol' l!)' r i;{, us shown in tahle. -I. llmv- 
nver, I'lii' principal rise in ruses \viis not noled 
miiil ,ihoiil | he lii'sl' of .Inly. The hisd repnrled 
nise for I his n.reii lin'l its onset on Novemher , r ), 
|j),f ) ;{ i unil no further rases have heeii reported 
up | (l (,|n> (jrsl. of Deei'inher. All Imiigh there is 
sonic, variation in the distrihution ol' mses in 
|,jni(. ( in Mir I hive counties, the peak week of 
August. Hi to '-2 would apply essentially for the 
whole area. 

Twenty-live perronl of nJI confirmed ibises in 
ilir area were elnssified II.H having hulhii.r in- 
volvement H.l'lei 1 investigation, Of the 120 eon- 
lirnied pandyl ie. eases, <lf> were rhissilied as 
hiir. 



l)!xlribH.li<ni- of dittn'.tt Inj A<j<'., iSV'j 

No eiisi-s of poliomyelitis were, reported in 
nonwhite persons, who comprise less than 0.2 
percent of the total population in lids nren. 



The (.old poliomyelitis ni(ii.ok rate for the tirea 
is approximately 175 per 100,000 population, 
This I'liie may he hroken down further to K)S.!i 
and 107 ensiw per 100,000 population for nudes 
uiul females, ixiHix-ctivoly (tahles fi-O). A loUl 
partdylic. ra.l.e of ithoul. IKS |>er 100,000 popu- 
In.l.ion is ohservcd, with a pandylie I'ate of KM 
and 102 per 100,000 population heing ohserved 
for mnli'K iind fe.iuaJes, n^jjeetively. 

Of the pn.rn.lyl.ic. cnses, the highest al.tack rate 
WII.H ohsei'V(>d among males of tigcs 10 (,o 14, 
where . rule, of almost 50!) per 100,000 popu- 
lation WII.H noted, The white females in this 
same a#e group experienced only 290 eases of 
poliomyelitis per 100,000 population. The 
peak rate, of paralytic, enses ninong the females 
was ohserve.d in Mie age group fv- 9 years. The 
nl.liU'.k rales al. these peak ngcs were over 3J 
Limes Muif. of f.lio total alie,k rale for each of 
the sexes (tahle !)). 
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|,i pie-case households is presented. Table 
11 sitmmari/,es the time interval between the 
index cases ami subsequent rases and their 
piiralylic status, The numbers here, are too 
small to a.ttempl, significant conclusions. 



Cum 1 * Mince, (hi.i)in\<i (ilolnilin Adinittitit ration 

Since, (.he mass iuoc.iihition program in this 
Hi-en., there, have been IM cases reported who 
liad onsets subsequent to the. mass inoculation 
program in their respective area.. This in- 
formation is summarised in fable 12. If will 
be, observed that only one case, occurred in 
Meeker County subsequent to the, inoculation 
program, and this one was classified as n non- 
pnni.lytie ease who developed poliomyelitis 
about !) da.ys after gamma globulin was ad- 
ministered. In Stearns Comity, there were 
II subsequent eases who received gamma, 
globulin and U) subsequent cases who did not 
globulin. However, if one looks 



nt the ages, it will be observed that the number 
not receiving gamma globulin is licavify 
weighted in I'a.vor of the older ago group. Of 
those in Steams County who did not receive 
gamma, globulin, five were classified as parn- 
lytic and live, as nonparalytic. Of those, who 
did receive gamma globulin, seven wore, classified 
as pa.ndyfie and four as nonpara.lyfie. This 
information should be considered as only one 
small purl, of the mass of mforma.tion necessary 
to make any sort of an evaluation. The age. 
distribution as well as the interval of time 
between administration of gnmnm globulin 
nnd the, onset of poliomyelitis causes many 
questions to arise in the comparison of these 
two groups (which is not practical on these 
small numbers). 

U, will be observed that the administration 
of gamma globulin was efFectcd in the anw. 
about U weeks after the apparent peak 
week. In an effort to evaluate the, use of 
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in Hppriiiriintf l.lic c.n'rrlivrni'ss of 
globulin in modifying l-l" 1 siwci-il-.v of p 
litm diiaoH striididd in Um Niitional I'n 



Summary 

An outbrctik of poliom.yc.liliH involving 
.SU-ni'iiH, Honton, and MciOcor CounMcn, Mimi., 



is dtw.ril)rd. A toLnl of MW ('.onfirnunl 
own-rod hrt^vcni I'Vhruiiry 1 mid Novc'nil^r 5. 
Muss prophylaxis with gnmmn globulin was 
iidinitiiHtnrtid in nil thrcr, c.oiinlJcK.' Krom ilio 
available data, no c.oiH'.lusions concornitig Urn 
{n'oc.t of ganmia globulin on tlio c.ourso of tho 
id can be- drawn. 
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Monroe County, Florida 
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nonparal.vtir, eases wore not reported unless a 
positive spinal fluid examination had boon 
obtained. A mnnly liealll. nurse visited (], n 
household of every reported case, |, secure data, 
oonrorning other members of l.he family. In 
addition, u Navy nurse visited Mm homes of 
naval personnel. 

Admmisi ration of Gamma Glolmlin 

(Juinniii globulin was available, to household 
nmtae,ts uiidei' the ago. of HO and to pregnant 
women, regardless of ago. I M addition, it was 
frequently given lit the playmates of younger 
children. (.'ontactMnl' the naval personnel wore 
given gamma globulin n,l, Mm Na.val Hospital. 
Civilians were injected by their private, physi- 
eian or by the county health odieer at (ho ills- 
orotion of Mie family physician. 

On September US, ifl/M, the eounLy was 
authorised to conduct a mass prophylaxis 
program. (Hinies were hold on. October 'i and 
2, in Key West, and on (Mo her f>, for the. rest 
of the Keys. OhiLdrcu who were unable, lo 
I'omo l,o tho clinics because of illness were 
inoe.idnted nt the Ntival 'Hospital on October 
;}. A total of ^,550 injec.tions wcro ^iven. 



A boiinebold visit wa.s made to every case of 
poliomyelitiH, or a pnrsonal interview was 
conducted at tlio hospital. Informal-ion to 
complete 1MIS .l<\)rin 400-SSA (appondix D) 
was collected mid a muscle, evaluation was per-' 
formed, whenever feasible lo determine tho 
prn.aenco and extent of paralysis. Tho hospital 
record of all pationlK was reviewed, A easo 
was considered "suspect" if thorn was no 
paralysis and no spinal pnnotm-o had been 
performed, or less than H) cells had been found 
in tho spinal fluid, 

From January 1 to November 2(1, a total of 
(ill casos had boon reported. Six of tbeso 
pationts worn "suspect" east* and worn ox- 
eluded from the analysis. In two othor 
pationts, tho diagnosis of poliomyelitis was 
changed, one to "hysteria" and ono to "men- 
ingitis," 

Of tho remaining 55 casos, 27, or 49 percent, 
wore paralytic. There was a total of 5 deaths 
representing 0.1 percent of tho 55 oases. Tho 



promptness with which tho patients were seen 
was reflected perhaps in the high spinal' fluid 
wll counts winch averaged 240 per on. mm. 

Distribution of Cases in Time 
Throe casos occurred during the first 7 
months of the year. Tho remaining 52 cases 
occurred in August, September, and October. 

Following tho case reported in July, no 
further poliomyelitis patients wore reported for 
10 days, and then three oases occurred on the 
same day. During tho month of August, a few 
cases occurred each week, but in September, a 
I'iHe, m the weekly mimher of poliomyelitis 
imtieiits was noted, tho peak being reached 
during the middle of October. After October 
Hi, only throe cases wore reported (table 2). 

The incidence of paralysis closely paralleled 
the total number of cases throughout tho 
epidemic, 

Distribution of Cases by Age, Race, Sex, 
awl Area of Residence 

The age- and nice-specific attack rates are 
presented in table 3. All 55 cases occurred 
among the, white race, giving an attack rate of 

Table! 2. I)isii'ilnilum"'or Lolal oases and pnrulylic 
t!iiHC!H of poliomyelitis, by n-ocli o f report nml week 
of OHH|, Monroe County, Fla., 1953 



Wwtk 


Wook 

Total 
cnsoa 


of roport 


Week of onset > 


Numboi 
paralytic 
casos 


ToUl 
cases 


Number 
paralytic 
cases 


July (1-17- -.. 
.filly IK-3-1 
July 2r>-3l._ _ 


i 



3 
2 

2 
2 
6 

fi 
(i 
4 
12 
2 
2 
1 









1 
1 



.1. 



'! 
4 
1 
'1 
3 
5 
1 
2 
1 




] 


3 
2 
1 
2 
3 
7 
7 
2 
5 
7 
JO 

3 








1 
1 
1 
1 
1 
1 

;j 

2 
3 
-3 
5 

3 





AUK. 1-7- . 


Aug. 8-1-1 

AUK. ifi-21- 


Aug. 22-28.... _.. 
AUK. 29Sop|,. -I . 


SopL. 5-H 


Httpt;. .12-18 


Sopt. 10-25 
Sopt. 2(J-Ool. 2 


.Gal;. 3-0 


Oct. JO-1G 
Oct. 17-23 


Oct. 2'1-30___ 


Oct. 3l-Nov. (5 


Nov. 7-13 


Nov. M-20- 


Total 


03 


25 


53 


25 





1 Two cases 
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lit. Number of |iolioiiiyr!ilin 



[tvr w<-U, Monroe County, Kin,, 1953, by n-eelt of onset, age group, 
and pimilyiic slatiiH. 
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'PARALYTIC CASE OCCURRING AFTER RECEIVING G.G. IN MASS PROPHYLAXIS CLINICS 



12- 
10- 
8- 
6- 
4 - 
2- 


m 


















1 

1 

1 
1 
1 
1 

1 


r~ 






























































^ i i i i I I i i r-i r i i i 'i i i i 

28 4 1 1 18 25 2 9 16 23 30 6 13 20 27 4 II 18 25 

1 APR 1 MAY 1 JUN 1 JUL 


8 15 22 29 5 12 19 26 3 10 17 24 31 

AUG 1 SEP 1 OCT 1 



Gnnmui Globulin in I, ho I'ronliylaxiH oi* i'oIlomycHlia 



169 



20(5 per 100,000 population. The, attack rates 
worn InghMt in tho 1-4 y.mr a^gronp, and in 
ndults aged 25 to 29. Approximately 00 per- 
cent of the former patients wore paralytie eom- 
pnrod to only 40 pereent of the, latter. Tlio 
paralytie rate was low between tlie gra of 10 
and 24, w liilo total attack rates were low be- 
twoen.10a.ndl9. It is interesting to ,ioto that 
only one person between tho tig of fi ft nd 19 
years became, ill with poliomyelitis 

A total ( of 3] males and 24 females was re- 
ported K ,vi ]lg - n1;Uek ral,e.s ] 7 fi and 1 08 per 
IM.OOO population, re.spee/tively. All eases 
occurred in thn city of Key Wost,' with no < ;Jl ses 

^ig "dentifind in tho it of thncounty 

wo of apvoml l|OUHin(? im)j(mtH . n iiio ^ 

I .'0 or .more eases oa,,h, h,,,; population 

%n;os are not available. One. of tbese proieets 

consists predominately of (Ii ( ,e,s and thni,. 




Familial. A(/<jm/a./ t 'oi/, 

Two nuiltiple-ease bonsebnl.ls w,-re identified 
consist,,]- of two eases eae.h (tnbles 4 ,,,( ?)' 
All 4 patients wcro nonpimil.ytir. m ] u !( lS , , n ' 
the, husbmid and wif, ].,., in ,, on 

.V- 3" U. othor, tl.o ln,Hba,nd was 
7 thiys aftei- his wife. 



,, , "' rv<"""'<i KiuiHiiin Was 

given to all the e.hildrm under 15 ,, m | to al 
pi'^nant women in Key West. Prior to this 
lll <<<'> M << of poliomyelitis had neeurml 

I'ourteen, or -1 1 nercenl nf il,,,,,, 

. r ' 1'iiuni,, 01 these eases were 

| <'i .1 years of it^e, After the mass inoeii- 
"lion pro-ram, a I eases had their onsota 

"""'ol MM-S,- patients, nr I!) pereent, u-ernnnder 
tWHuicUlirco of thnm ha.l not re- 
One pre^mmt wonnui, 

yoHHn, by n R( , ntul moo," Mmmio 1 



Ago 


1950 jioptilnlion 


Piii'al 
\Vhiin 

1 
II 

K 

27 


'(to nwi-n 
Tnl.al 

1 
1 1 

ii 
i 
i 

H 
27 


Tol 

WlLll,Il 

y 

2 

1 
2 

1(1 
20 

4 
55 

"inly, Fin. 

Tuliiil 
WhlUi 


it <'HSl!H 

Tol,iU 

2 
12 
4 
1 
2 
K.I 
20 
4 
55 

'1953 

HlHCS 
Tol.ll! 

298 
44(1 
209 
70 
75 
201) 
500 
83 
184 


\Vll il AT 


9 All ,"' (i71 
j'^l !> 2,730 

' W ???! J ' 3 
'' 1(l(l 255 | .|jj| 

7'1:!!J a ( 7 2! mm 

;}' 'I-W 348 .( 7K| 

?Sl! ^ J'||f 

2 .M 3,221 2l!,'tl57 


.10-14 yonra'I"^" " 
li>-19 yonrs .._ 


20-24 yojirs '.'.'I' ".".~"' 
30-3!) yonrs .. ". "^ 

All Ilg((H ."""."" " 

1 No (jases nmoiiff noinvhidi 


riiU-H, I>y ratio,' CIIHPH jxn- 100,000 


J'lirtllyl.ii! ( ., VH ,. H 
^'liiLo Tol.ul 


A 

<1 year 
-[-4 years ~ 
"~0 years "" 
10-1 4: years, 
lsi-19 years 
20-24 years. 
2f>-29 years 


tfO 


^is^:; 


,1(14 
455 
183 

40. 7 
22.11 
21(1 
4(1. 3 
101 


Ml) 

404 
154 

37. fi 
20. I) 
200 
41. 5 
90 


32K 
495 
2-12 

85 
S3 
220 
540 
02. 5 
20(1 


30-39 years " " ~ 

All ftfiJOS, _ , ~- - - , 


_ 





1 No onsets among nomvhito p 
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Tnlm'vitl in days Iwtwtwii oiiHta of index 
OH ami Hiihsnqm'til. niwK in niiilliple-tiiiHC. 
holdn, JMoiirni'. Omnly, l''la., 1.95H 



liitt-rviil (dayn) 


Toiul 
cases 


Punilyliu 

CIISCS 
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I) 


2 - 








;i 





(1 


.1 








r> 





I) 


o,. .. .... 
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1 
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^ 5. Summary ol'HiihHitiiiifiil eum-H in mutti|le- 
llH, i\lunrtr Coimly, Kin., I u 5;i l 











Itilei'Viii 




(ItlSii 

No. 


House- 
bold No. 


Dale of 


AK- 


i'l'OIII 

index 
nise 
(days) 


Diagnosis 
nf pnralysis 




1 


Aug. 4 


22 





Nonpani- 
Ivl.ic. 


2.. ...... 


2 


Aug. 12 


22 


7 


Do. 



f tho Miil)SH( 



gamnifi 



globulin. 



who hiM'.amr ill 10 days after her injection, dit^l 
of ])()lioiny( i lits (tnhli^ (i). 

Of the ;M iiiiHcH prior to the IIIHHH propliylaxiw, 
10, or 47 porceiil., wero [mrii.l.ytie. Among the 
21 oiiscH altrr the gumma tflohnlin ])rograni, I I, 
or 52 ponumt, wrj'n paralytic.. 

Followu-p IneiMli-gtt-t-wnti 

"It is phimiml to ptM-fonn a standard ixed 
illusive evaluation .50-70 days n.fler onset on all 
patients. In addition, blood and nlool speci- 
mens are being examined at the Virus Labora- 
tory of the Communicable. Disease On tor in 
Montgomery, Ala, No detailed information 



Tahit; f>. Summary of nil casat having onsets after 
th iiiaHS inoculation of gamma globulin oil Octo- 
ber 1 and 2, ]%!i, Monroe Connly, Fla. 



Case No. 


Ago 


Dal u of 

OUHdt 


Diagno- 
sis of 
piirn- 
lysis 


Interval, 
gamma 
globulin 
in onset 
(days) 




A. Thosi! receiving gamma globulin 


if) 

fill 


20 
I 


Got. 10 
Oct. Ui 


']? 
p 


10 
13 


;{!.. 
:ir>- 
U7- 
;w _ 


H. Those not nscdviiig gumma gloVi- 
ulin. 


2(i 
30 
'25 
2S 
27 
2'l 
21 

;M 

24 
2!) 

;t7 

24 
29 
28 
4 
28 
2 
1 
2S 


f)t!t. B 

Gel . 1 
Out. 4 
Out, (i 
Out. ] 
Ocl. 10 
Gut. i"> 
Oct. 9 
Oct. 
Oct. 12 
Od. 10 
Out. 11 
Get. 12 
(kt. 13 
Gi',t. 13 
Gel. 12 
Out. 24 
Out. 24 
Oct. 30 


? 
NT 1 

NP 

r 

NP 
NP 
NP 
NP 
P 
P 
I 1 
NP 
NP 
NP 
P 
NP 
P 
P 
P 




10 . . . . 
I !..... - 

-12 

-in _ . 


44... 
HI.,... 
47 


4 H 


-I!) _. -.. 


r>0 
f)L 
f2 


fi-l 
5f) 
, r i(i _ 



expired. 

y/od; NP=nol pnvaly/od. 



H l)ou L (lie, ouUionu! of thnso studies is availtiUlo 
at f.his linns. 

Summary 

An outbreak of poliomyolilis in Monroo 
County, Fla., is dfiacriliod. Tho opidomio \vits 
inuiHuiil in that a largo nunilior of adult <msos 
(HioiiiTod. Oaiinna globulin mass ]irophylaxia 
was given, hut no firm conclusions as to its 
ofTuiftcy c-an bo di-awn from tlicsn' data nt tins 
time. 
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The Abridged System of Muscle Evaluation Used 
In the Gamma Globulin Evaluation Program 



The evaluation of an agent producing modifi- 
cation of severity of paralysis requires a consist- 
ent and practical method of measuring the 
.severity of (he disease. Furthermore, in tho 
present st.udy the method had to be applicable 
for general iield use throughout the country 
hoih in (he clinic and in the home. 

The ahridged system employed in this study 
was specially developed by Dr. Jessie Wright. 
It was abbreviated and revised from the more 
'lahorale system used in the gamma globulin 
field trials of 19,51 and 1952. Using the capac- 
il.V I" move against gravity and manual 
resistance us criteria of muscle strength, indi- 
vidual muscles or muscle groups aro graded into 
six categories: normal, good, fair, poor, trace, 
"d no power, Xo intermediate grades are 
'mployed. Each category is given a numerical 
mde ranging from for normal to 5 for no 
Power. In addition, each muscle, or group of 
muscle*, ,H assigned a factor, proportional to its 
'>'.' <, ".smg the tihialia anticus as a standard 
will a factor of 1. The various factors for 
' >'-'> muscles range from 0.25 (such as the 
mterosseij to 4 (the quadriceps femoris) 

o obtain a score for each muscle, the bulk 
fae or is multiplied by the numerical grade 

p-n^M^r'^Tf 11 ^ 1 ^^ 

* . " lllll stoic. l.he highest possible 

.*"<<, md.catmg 100-percent involvement, i s 

JIl(! noof the patient's score to this 

represents the " 



The cranial nervo musculatur 



e s 



n 
in 



. The 



(-" to m,lo 



this study differed in son in respects from (he 
methods with which phywinil thi^rapisls woi-o 
most, familiar, and Mince inaxiinuin iinifonnil.y 
was essential, Uuw orientation Mcssions of 
several days' dumljoii WM-O licltl during July 
and August in three sections of the country for 
the physical therapists, Kpideinir 'Intelligence 
Service offioors, and nurse oflicercpideniiohtgisl.s 
providing sefvic.es in the i)(i,rtieipa,ting Hl.ates 
The sessions took place at the ;[). '|\ VVatsou' 
School of Physiatricw in l^^'l.Hdal.^ IV.; at, the 
School of Physical Therapy, NnrtlnveMteru 
LJmversity Sc.hool of Medicine, (Miicugo; .! 
fit tho Orthopedic IloH|>i|,,i,| in | J()S Angeles 
The instructors were. .Miriam .Jacobs, .M )V rv 
Elizabeth Kolb, and Kutlirvi) .Kellcy of the ]) 
T. Watson School. 

It was felt that a fiig!) d,. K ,. r( , () f uniformity of 

results might be achieved through these, orient..,.. 

tion sessions. ! ()1 ,l m . ,, {) ,,,.,^1,1^ S(lim , il|f()t ._ 

mation ahout this poiu(, n . ll( | (1 j )()ll ,, |,| tn general 

valuh ty of the muscle-, evaluation system, a 

series of small-seal^ trial studi.-s were per- 

ormed by Dr. Abraha.n Lilienfeld, director of 

he liyahmt.ion Oenf.or; .Vlirian, Jacobs, of the 

P. 1. Watson School; and AI.v,-,,,, Willis, nf the 

Btotmtica sectum of tl l( , (.'onuuunicahle ;i)isea,e 

Basically, these studies were cnncorned with 

i *roT 7!' i v y f m " wt| vnli,a|.i,,H as 

performed by d./lerent, examiners. This prob- 

om was considered to be of prime i.upor anee 

c NT <n T!' !ltl : >n f flll ' St ' s ( '" h < m 
M ^ lmti ^Wmu were (o be 
ed by about fi p| iy . s j c , a ,,| UT( 



system 
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- o -H muscle scores would result 

m f he introduction of cerlnin biases. 

-tbestudy of tlus vnrinlini'i.r ,r . 

turns riPfwfim , I1U '.> oi niiwcile evaltia- 
bctweou oxammors was based on a series 



No. 20, 19S-i 



Figure 1. SUmdiml muscle evaluation farm. 
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K or JOVt, 
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V at iEVi 
POOR 


T ur iu',"i 
THACB 
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Spnsma 
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Function tjilmt 
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iomo mliUnca 


Function lEilnit 
irivlty only 


Function In 
h or h on !l plint 


A lev films hnvo 
icliv* function 



llMpiMilon, Vukt. Face, DeicluttUon, Tongue, JMMtlc.iiun mid filite chccksd ( V) w >how Involvamoht Qu*!liullv grade not attempted. 

turco l-.UMmul.llon ol ccri-tlonH pnmcnl! patient blc to ,] .r thrit -nd .w.|| DW w uho help, 
iicureu a-hwcM .mount of wcrolloni liul xr> pn bo clcired by gUEtbnlnv. 
l(rM! a~-Arct fllli rapldlyi luctlonfnK not nuffldenl nd trucheotomy neecutrf. 
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4 Instructions fur Stanihinl Muscle Evaluation 
Form. 

1 . Xulti letter grades X, G, F, P, T, in the column 
marked "G." 

2. Transpose letter grades to numerical values in 
column marked "XV." Code as follow*; 

Numerical 



Grade 
X 
Ci 



value 
() 



P 







y. In the columns where there is a check (V) and 
not a letter grade, indicate the following numerical 
values in the column marked "XV." 
Rr spiral ion 
Diaphragm _____________ ( y) -3 

Intercostals ..... ________ (y) -3 

Voice 
Hoarse ----------------- (V}-3 

Face 
Ocular _________________ / y) 

Xasal ----------------- (y) 

Oral ------------------- (v) 

If one of the above is checked 
place I opposite Face in "iVV" column. 

If 2 of the above are checked 
place 3 opposite Face in "XV" column. 

If 3 of the above are checked 
place 3 opposite Face in "XV" column. 
Deglutition 

Degree 1 (V) - 1 opposite Deglutition in 
"XV" column. 

^S^rn CV) " 2 W)0site -^"Mwn in 
"XV" column. 

Degree 3 (V) - 3 opposite Deglutition in 

NV" column, 
Tongue 

Deviation (V). 
Atrophy(V). 

If any of the above are checked place 
3 opposite Tongue in "XV" column. 



Alasticafitm 

Deviation (V) 

Lacks firm closure (V) 

Atrophy (V) 

If any of tho abovn an; chucknd 

place // opposite Mtistimlfon in 

"XV" column, 
Palate (V) - H 

4. Multiply Mm numerical vnlun by t| U! rm!l,nr 
(listed on either .side of the muscle) ;in<l place thi H 
score in the column iiuirluscl "H." 

fj. Total all coliium.s marked "H" anil jilace tho 
grand total in space provided in box a (, | l( ,]i of 
examination form. 

0. Calculate pen-mil, iiivnlvcimniL ami \t\t\vu in 
provided in box at top of muscle (ixiimtmLl.lon form. 
To obtain percent involvemiMit: Dlvldis l\n>. Lntal s 
by 470. 





ROVWHO 



-e 1, greally 



,f four separate, trials in which a number nf 
)lU ients were n,ch evaluated h.v two or more, 
-xaimnoi's. Tin-, results mi K lil. bo snmman/.od 

is follows: , . , , f ,, 

| There exists n, rather hitfli decree ol enii- 
,islency in the determination ul' pri'eent muscle 
-,1,1k involvement. In tfenend, the aveni^ 
jjllVrenco between examiners wns approxmuilrly 

I! pominl.. . , 

2 When a diivc.l. cninpn.i'isin) \vns iniiilr ol 
tbo hv(|in'iic,y wil.li wliirh l,w. .'.xiiniiiicrs n^ivc.l 
iHUHMiriuui^nulii^ul'a nuis.-h., il, WHS lntwn 
thai; l-licy i^'m''l coiuplr.U'ly iiboul, VO pm-cnl. 
of l,ho iiiiu',, HIM! within phw ttr minim unr f >;nnlr 
00 percent of Lho time. 

;j. It could 1m shown llmt innsl, nl^ Mm (lis- 
upTdnicnl. bol.wciMi thn .-MUninrrs t^lslcd pn- 
nuivily in thn dill'cn'ntial.ion ol' n, noninil I'roin n 
good nuiMcJc.. When nunnid mid ^ood muscles 
nra grouped toother us one p-mln, the dr^ivc of 
'coii8Wl.()in!.v iic.hieved rose iu iipproxiiniil-rly ill) 
percent. This Kt'oiipin^ linn ihn disiidviiiiliij^, 
liowovor, of diminishing the smmilivil.v "I' H>e 
examiniitioii. 



1. Kinnlly, the, muscle score, tbo po 
of muscles not uoriiml, and the. percent of 
muscles not. normal or good for a group ^of 
ptitienls were compuled and compared with 
(l|1( ,|, ,t.| H , r . It wns noted ilinl the relationship 
between the muscle scores and the other two 
indices of severity was rather good. This would 
judir.tle. that the use ol' weighing factors docs 
, 1( ,l result In tins introduction of biases, its had 
heen feared. 

In siimmnrv, these studies show that, under 

id o.n.1 circumstances, the consistency of results 

() |,i.niiH'd hy dilfen-nt observers is surprisingly 

.-nmt, mid' tlml. the results obtained by the, 

hirtfe gnnip of physinil lhera|)ists would ho of 

asullicienl. degree, of uniformity to be, additive. 

A more dnl.iiilcil report nf fhesn studies 

( .,,liMed: U A- Study of dertaiti Aspects of the 

Mel.hotl of Muscle Evaluation Used iu th" 

iinmnni. (Jlubnlin Kvaluation Tro^ram lOnii," 

l, v A. M. Lilicnfeld, M, Jacobs, and M, Willis 

bus been prepared and will bo published in a 

scientific, journal. 
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Antibody Content of Different Lots of Gamma Globulin 



Two reports arc available on the tit-ration of 
antibody for (ho three types of poliomyelitis 
virus. One is by Youngner (1) and the other 
is ii manuscript prepared for publication by 
Opton, iVngnki, and Melniek (2). Youngnor's 
report deals with tests on six lots of gamma 
globulin used by Hammon and his associates 
in their field trials, and the report of Melniek 
and his associates deals with 05 lots of gamma 
globulin used in the United States in 1953. 
Unfortunately, the tests were done, differently 
by the two groups of investigators, each using 
different amounts of virus and different amounts 
of gamma globulin. Thus, Youngner measured 
the effect of 0.25 ml. of gamma globulin against 
thirty-two 50-percent tissue culture doses 
(TCD EO ) of virus, while Melniek and his associ- 
ates tested the effect of 0.10 ml. of gamma 
globulin against 100 TCD M . Neither group of 
investigators used a standard of reference in 
their tests to correct for variations which are 
known to occur in tests set up on different days. 
Nevertheless, the results of both groups present 
liters of Type 1 antibody which vary within 
approximately a fourfold range in one labora- 
tory (Youngner 1 :483 to 1 ;2,04S) and ns much 
as a tenfold range (1:100 to 1:2,000) in the 
other laboratory. 

In the absence of data based on a correction 
with reference to a standard used in each test, 
there is not much point in determining the 
proportion of preparations with high titers and 
with low titors. A threefold difference in titer 
may represent a very important difference in 
the results obtained with preparations con- 
taming such borderline quantities of antibody. 
Thus, gamma globulin having a titor of 1:600 
may bo worthless in the dosage used (0.14 ml. 



perlb. body weight) after dilution in the, body, 
while a preparation \vilh a Liter of .[:li,0()0 imiy 
just supply a minimally detertabln amount of 
antibody in Urn !>loo<l stream of i nor n latin I 
individuals. It should bo stressed here- that 
unfortunately no data, tiro an yot available, on 
actual tests for the, presence and perMistonee 
of antibody in the, blood of individuals inocu- 
lated with preparations of known potency 
determined by a suitable standard method of 
assay. 

In view of nil this, tin-. significant fact appears 
to bo that, in a single, tenl, on dillWnl. prepa- 
rations of gamma globulin, variations of the 
order of threefold to livofold liavo hcon observed. 
Since the tests performed in thn Pittsburgh 
laboratory am more sensitive than thoso per- 
formed in the Now Haven laboratory, it would 
appear that the, potency of difl'en'ijt lols of 
gamma globulin used by .Mammon and Ins 
associates in their field trial* was not f^-rnter 
than those usod in the. United States in I Witt. 
This does not. mean to Hay that the potency of 
gamma globulin used in any one, plarn initflili 
not have variod within a Mirerfnld to fivefold 
range, and that therefore a serious dclinmr.y of 
this study was tho hick, of knowledge (ionwming 
the antibody content of the, various lots of 
gamma globulin used in onc-li particular area 
this yoar. 



(/) Youngnor, J. H. : PoliomynlUis virus antibody in 
(HIToronb l"tB of Imman scinmi minima Klohulin. 
Froo. Soo. Expor. Binl. & MIM|. HI: (HI7HJIJH 
(1053), 

(2) Opton, K M., NnRiiUi, ]>., and Mclnidc, ,?.: 
Inliomyolitls nntlbodioH in human gamma 
globulin. Unpublished. 
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